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Mew flow coteal approach 





We, AT Mitton Roy, know from many 
applications and installations that a con- 
trolled volume pump is actually a flow-con- 
trol instrument . . . combining the functions 
of a pump and a meter. 


The controlled volume pump pressurizes the 
pumped liquid to process requirements. . . 
and then, with a metering action based on 
positive volumetric displacement, it dis- 
charges a measured quantity to stream. The 
metering action is accurate, in most cases, to 
a fraction of one percent of the flow capacity 
of the pump. Ideal applications are found in 
small flows in a range of one milliliter per 
hour up to twenty gallons per minute... 
against pressures as high as 50,000 pounds 
per square inch. 








The liquid end of a Milton Roy controlled 
volume pump utilizes a plunger and a double 
ball check valve on both the suction and dis- 
charge sides of the displacement chamber in 
a step-valve design. By actual test, this 
valve arrangement has been found to be that 


Velur Zz, 


Circle 1A on Readers’ Service Card 


which assures the highest attainable repro- 
ducible accuracy. As shown in the accom- 
panying sketch, the volumes of liquid re- 
ceived (A) and discharged (B) are exactly the 
same as the displacement (c) of the plunger. 
Neglecting compressibility of the pumped 
liquid, this design affords displacement within 
99% of theoretical. 


Automatic adjustment of stroke length, by 
either pneumatic or electrical instrument 
signal, is common practice . . . and permits 
the use of a controlled volume pump as a final 
control element. In both open and closed 
loop systems, where flow is low or process 
stabilization is difficult, the controlled vol- 
ume pump is usually more effective (and 
more economical) than a supply pump and 
control valve. 


The Instrument Engineer is recommending 
the use of controlled volume pumps as flow- 
controllers, ratio-controllers, and final con- 
trol elements in process instrumentation . . . 
because he can appreciate their inherent ad 
vantages. Milton Roy advertising in busi- 
ness magazines illustrates how controlled 
volume pumps are being used in this new flow- 
control approach. 


Milton Roy Company, Manufacturing 
Engineers, 1300 E. Mermaid Lane, 
Philadelphia 18, 
Pennsylvania. 
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, to measure 
jet engine 
performance? 
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< YOLLSMAN 


, a PRESSURE RATIO 
THRUSTMETER 
used on 
Convair’s F-102 
McDonnell’s F-101 


THRUSTMETERS 


to indicate PRESSURE RATIO | 
to indicate DIFFERENTIAL PRESSURE 


KOLLSMAN is in production... 
on components for BOTH TYPES — for Remote or Direct reading © 


TYPICAL SYSTEM 
OPERATIONAL DATA 





1. Accuracy: .015 in 100% of readings 
at room temperature. 
.025 in..85% of readings 


ee 





at —55°C and +70°C. 
035 in 15% of readings 
at —55°C and +70°C. 





For over a quarter century, Kollsman has been making pre- 
cision pressure sensitive mechanisms using displacement type 
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2, Altitude: No specific limitation. diaphragms. This diaphragm can be called the heart of a 
3. Power: 115V, 400CPS, single phase, 18VA : : : 
4. Pressure Ratio Range: 1.2 to 3.4 thrustmeter pressure indicating system. 
5. Pressure Ranges (operating): 
Pt2=—2 to 50” Hg. Abs. 9 
Pt;=2.4 to 100” Hg. Abs. r| ing di j 
PE me 7} thn, ur long experience making displacement type diaphragms C 
6. Temperature Range: —55°C to +70°C, guarantees reliable thrustmeters. kK 
7. Weights: _ = fa 
ransmitter: 2. Ss. . . 
Indicator (including integral Proven Kollsman displacement type diaphragms, when 
amplifier): 1.8 Ib. . : : , Se 
8. Response: Full Range in 7 seconds. fitted with Kollsman Synchrotels, comprise the transmitters — 4, 
for remote indicating types. Thousands of Synchrotels are now — in 
. ; eet ; r 
in use in other applications equally demanding of accuracy te 
and durability. sal 
Tailor-made Thrustmeters can be supplied for any . 
engine-airplane combination. Write for complete technical — pr, 
information. 
: mc 
*The Pressure Ratio System has advantages for indicating optimum be. 
climb and cruise throttle setting, whereas the Pressure Differential Bur 
System has a definite advantage at take-off. the 
Actual phot h 
ctual photograp abx 
of s 
i dis; 
% sammy is CORPORATION imy 
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Se a ee 


By Charles 


OMEBODY MENTIONED to me not too long ago 

that this making of instruments is one of the 
fastest growing industries of this generation. Now 
when I had a little time to reflect about this, it didn't 
seem nearly as startling as at first. In fact, it seemed 
that this was only a natural step with all this great 
industrial progress of the last century or so. For 
precision — and the development of more exacting 


| instruments which made greater precision possible 
| — is the primary measure of our progress. Without 


these improved instruments for measuring, analyzing, 
and observing, the present-day miracles of mass 
production would be well-nigh impossible. 


Now any rapidly-expanding venture has overcome 


» many snags in its rise to success. And maybe it's 
| because of these snags that it has made progress. 
| But there is one source of trouble that is with us all 
ithe time. Therefore, I would like to issue a warning 


ee 


about this hidden reef that has stranded many ships 


| of supposed success. I call it: Not keeping reasonably 






dissatisfied with what we have done. To illustrate 
)™y point, let me relate an incident I learned about 
*#™any years ago when tHe business I'm in — the 
g°utomotive world — was in its infancy. 
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satisfied? - - watch out! 


When people begin to get too com- 
placent with their product, their 
work or their government. . . it is 
time for mankind to watch out. A 
satisfied customer is good for ad- 
vertisement. but not for advance- 


ment. 


F. Kettering 


VICE PRESIDENT AND RESEARCH CONSULTANT 
GENERAL MOTORS CORPORATION 


Maybe you remember the old Pierce-Arrow Auto- 
mobile Company in Buffalo, New York. It was a 
pretty fine company and it was putting out an equally 
fine car. In fact this car they were manufacturing 
was so good, that when a survey was made of all 
their customers something like 98.5% agreed that the 
next car they would buy would be another Pierce- 
Arrow. So these Pierce-Arrow engineers got the idea 
that they had made the best car there was and there 
was no use going any farther. Well, sadly to say, 
we all know what happened to this company. That 
satisfaction made them stand still. 


It has happened before when people began to get 
too complacent with something — be it their work, 
their product, or their government. Then is the time 
for mankind to watch out. A satisfied customer is 
good for advertisement, but not for advancement. 


In a way I think this pitfall of satisfaction. is the 
entrance to arut. For example, when we hit upon a 
process that seems to work well enough, we tend to 
go on using it without any further effort to discover 
the limitirig factors. I don’t think the word “laziness” 
is quite elegant enough to describe this condition, so 
let's call it “indeterminate action’ or something like 
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that. After a period of development for most any- 
thing new, scores of books and dissertations are 
written telling you there is only one way to do it or 
one formula to use. And people begin to believe it 
is true. They forget that progress is made by those 
willing to accept advice but determined to judge for 
themselves. Copernicus, who dared to say that the 
Earth was not the center of the universe, cid it. My 
friends, the Wright brothers, who were not willing to 
accept the dogmatic claim that nothing heavier than 
air could get off the ground, did it. 


I think that to some lesser extent, we have all run 
across similar incidents where someone was a victim 
of one-method or one-formula thinking. Such a person 
was a visiting English engineering friend of mine who 
came to me and said, ‘Last year when I was over 
here, you lied to me.” 


Somewhat startled I asked him what he meant. 


He said, ‘You told me that these Diesel-electric 
trains that take power on the front wheels can travel 
over a hundred miles an hour. I have the figures 
and the formula right here to prove that you just can't 
run such a locomotive above fifty-five miles an hour 
and have it stay on the track.” 


“Well,” I said, ‘I hope the locomotive doesn't dis- 
cover that.” 


It wasn't until after I had arranged for him to ride 
in the cab of a train that traveled up to 120 miles an 
hour that he changed his viewpoint. “I just don't 
know how we could have been so absolutely wrong 
in every detail,’’ he told me when he returned from 
his ride on the crack streamliner. 


“The reason you were wrong in every detail,” I 
said, “was because your figures were for a different 
locomotive than the one you traveled in.” Indeed, 
his formula had been for the rigid frame locomotive 
while our locomotives have individual trucks like 
every railroad car except we put motors on them. 
But here was a man who already had fixed ideas 
about a subject and was willing to accept them with- 
out a trial. 


At this point, you might say, ‘Well sure, I’m not 
‘ satisfied with the way everything is. I can see plenty 
of room for improvement. But how do I! go about it?” 


I would answer this way. Give a man a purpose, 
give him the training to handle properly the instru- 
ments of his profession and give him a thinking mind 
to tackle a problem and your “going about it” is well 
under way. I think it is as simple as that. 


Of these prerequisites, probably purpose, a mark 
to set your eyes upon, is the most difficult to acquire. 
We may all obtain, through doing, a mastery of our 
facilities; we may all obtain through failing intelli- 
gently, an “intelligent ignorance”’ of our problem. It 
is only when we know where we are going, though, 
that the world will stand aside to let us pass. 


I would say that to get going we should not con- 
centrate on the real big things which we cannot do; 
there are thousands ready to do great things for one 
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ready to do small things. It is these small responsi. 
bilities that lead to bigger opportunities. The Japanese 
have an old proverb that expressed it nicely: A 
journey of a thousand miles begins with one step, 


Once we reach a milepost of our journey we may 
pause and enjoy thinking about the progress we have 
made. I think occasionally this is a fine idea, }j 
helps boost our pride in what we are doing; some. 
thing we all need. But we should keep in mind, that 
once you get satisfied with what you have, the 
concrete has begun to set in your head. 


Maybe a brief epigram I read in a western news. 
paper best sums up my whole feeling on this point, 
Across the top of the editorial page it reads: ‘There 
is little hope for the satisfied man.” 








Meet the Author... 


Charles Franklin Kettering, Vice-President and Research Consultant 
of General Motors Corporation, was born on a farm near Loudonville, 
Ohio, August 29, 1876. He was educated in the county district school, 
Wooster College, and Ohio State University, graduating in 1904 with 
the degree EE in ME. He was elected to the honorary fraternities 
Sigma Xi and Tau Beta Pi. 


Following his collegiate work, Dr. Kettering became designer and 
inventor for the National Cash Register Company, remaining with that 
organization for five years. He was inventor of the electric cash 
register, the telephonic credit system, and numerous improvements in 
accounting and calculating machinery. 


In 1909, he became associated with Edward A. Deeds in the organi- 
zation of the Dayton Engineering Laboratories Company (Delco) for 
the prupose of developing electrical starting, lighting, and ignition 
apparatus which he had invented. His inventions of the Delco-Light 
farm electrification system was also completed during this period. 


In 1916, he established a private research laboratory which was 
taken over in 1920 by General Motors and in 1925 moved to Detroit 
as the Research Laboratories Division of General Motors Corporation. 
The latter organization, operating under Dr. Kettering’s supervision, has 
been responsible for a large number of important contributions to auto 
motive transportation, including Ethyl gasoline, Duco lacquer, crank 
case ventilation, and others. 


Another of Dr. Kettering’s developments was the two-cycle Diesel 
engine which found wide application in the railway and industrid 
fields. His most recent work has been concerned with high-compres 
sion engines for automobiles. In June, 1947, he announced the de 
velopment of a gasoline engine of 12.5 to 1 compression ratio, giving 
35 to 40 percent better fuel economy than conventional engines. 
is the recipient of 174 patents on automotive and related inventions. 


Dr. Kettering’s widespread interests have led him into many other) 
technical fields. 
proved effective in the treatment of heretofore incurable diseases.) 


For most of his life, Mr. Kettering has been actively interested in photo’ 


synthesis and the problems related to improvement of soils and agri 
culture in general. In 1929, he established the Charles F. Kettering 
Foundation, which has carried on research in photosynthesis, cancef,) 
and venereal diseases treatment. He has actively supported soil con) 
servation and soil research, particularly in the field of the use d 
trace elements. 


In addition to his association with General Motors, Dr. Kettering) 
is a Director of the National Cash Register Company, the Flexible 
Company, and the Mead Corporation. He is Chairman of the Winters) 
National Bank and Trust Company. During World War II, he wa) 
Chairman of the National Inventors Council and the National Patent) 
Planning Commission. He is a trustee of Ohio State University. 


Noteworthy among the honors that have come to him are the, 
Sullivan Medal, the John Scott Memorial Award, the Franklin Gold 
Medal, the Gold Key of the American Congress of Physical Therapy 
the Honor Medal Award of the A.S.M.E., and the John Fritz Medd) 
Award. He is the recipient of honorary degrees from 25 differetl) 
universities and is an honorary fellow of the National Academy @ 
Sciences. He is Past-President of the American Association for the Ad 
vancement of Science and the Society of Automotive Engineers. 

; 

On August 1, 1905, Dr. Ketttering married M’ss Olive Williams) 
of Ashland, Ohio, who died in May, 1946. He has one son, — 
Williams Kettering, married and living in Hinsdale, Illinois. ' 
grandchildren, a boy and two girls, make up the Kettering family. | 

While Dr. Kettering’s accomplishments in various fields of scien? 
and research have won him many honors and degrees, he esteem) 
most highly the tag which his fellow workers hung on him years age 
and which has clung to him ever since —’’Boss Ket." 
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_aforecast for 1955 


By Neil M. Blair* 


T LOOKS LIKE we're going to have to learn a new 

language. The techniques of the automatic com- 
putor field are making themselves felt in our field of 
Industrial Instrumentation and Control and the term 
“digital” is being heard more frequently on every 
side. It may well be that this digital language is on 
its way toward becoming the new language of our 
field. With today’s rapid increase in the number of 
amazing devices and techniques it seems strange 
that this may be a proper time for a thorough re- 
evaluation of the use of human beings in our more 
elaborate systems. Yet this re-evaluation is a fertile 
field for progress during 1955. 


There are, of course, many other areas where con- 
tinuing progress may be expected. It is, for example, 
apparent that one of the major limitations in the field 
of instrumentation today is our inability to measure, 
accurately and continuously, all of the variables of 
interest. Many variable cannot yet be measured 
except inferentially, an’ the devices available for 
measuring many others need considerable improve- 
ment from the point of view of accuracy, dependabil- 
ity, maintenance and economy. We would certainly 
expect the development of new measurement devices 
and the improvement of existing equipment during 
this year and for the years to come. 


Analysis instrumentation is becoming more and 


/ more a practical reality. Progress has been made in 


standardization of components in the pneumatic con- 
trol field. Electronic control systems in process con- 
trol are being accepted at an increasing rate. All of 
these, plus miniaturization of components and the 
adaptation of electronic devices of all sorts for work- 
a-day use, are trends which will continue through the 
coming year. 


However, it is elsewhere in our field that we may 
expect the greatest strides forward during 1955. The 
most rapid progress and the most startling advances 


He} will, in my opinion, be made in that area which might 
| be called information handling. This area would in- 


clude the gathering of information, the handling of 
information, and the use of that information for more 
efficient and profitable operation of the plant equip- 
ment concerned. 


In the recent past much ado has been made about 
the “Push Button Refinery” and the “Automatic Pis- 
ton Factory”. Our entire field of control and automa- 
tic operation has received a tremendous amount of 
publicity, as evidenced by the interest shown by the 
financial interests of Wall Street. Much of the Public- 
ity in the popular press (and in the technical press 
as well) has implied that the completely automatic 
operation of refineries, chemical plants and mechan- 
ical manufacturing plants could be expected tomor- 
Tow. In my opinion, there will be slow but sure 
Progress in this direction with more and more unit 
operations of all types becoming adaptable to com- 
pletely automatic operations. This progress will be 
tied in very closely with the improvements in mea- 
suring devices. 


January 1955 


However, it seems that a significant point trequent- 
ly overlooked is the tremendous flexibility and adapt- 
ability of the human being and the inherent economic 
advantages which a human being possesses in the 
more elaborate and less routine aspects of plant 
operation. Given the proper information promptly, 
accurately and effectively, and equipped with ade- 
quate means of carrying out action based on his de- 
cisions, a well-trained man is an efficient ‘’device” to 
fit into these control loops. This will result in up- 
grading the human beings involved through the maxi- 
mum utilization of their rational processes — using 
their brains rather than their brawn. For example, 
for our purposes, a human being is a handy device, 
not for opening and closing a switch or starting a 
pump, but for arriving at decisions in many func- 
tions, including overall supervisory control, the con- 
trol of operating efficiency, and the planning and 
scheduling of operations for profit. It is in the ex- 
ploitation of man as a link for closing the control loop 


that I feel the greatest strides will be made during 
1955. 


Progress in the full utilization of the human being 
in these important aspects of plant operation will 
provide a concurrent impetus for the development 
and perfection of devices in the information handling 
field. Transducers, translators, encoders, memory 
devices, the further adaptation of techniques from the 
computor field — all may be expected to receive at- 
tention with resulting simplification, reduction in cost 
and increase in dependability. 


In the handling of data for accounting and techni- 
cal computations it is particularly evident that meth- 
ods of flow measurement, considered suitable in the 
past, will need considerable improvement. The pre- 
cision and accuracy required for computations based 
on flow measurements will demand a new standard 
of accuracy in the measurements themselves. New 
devices of higher accuracy and stability for orifice 
meter flow measurements will soon be available. 
Perhaps developments in the line of mass type flow 
meters will be the answer, since some of these have 
the inherent advantage of requiring no gadgetry in- 
side the flow line. 


The proper integration of the human being into the 
supervisory, efficiency and profit control loops will 
require, as well, a continued study of the basic con- 
cepts involved. The techniques of information theory 
have much to offer in studying the choice of data, the 
handling of data, and the presentation of data to the 
human for decision and action. The techniques of 
linear programming and operational analysis are 
being considered to determine the extent of their 
applicability in the design of systems for the overall 
planning and scheduling of a production facility. 
Efforts in these directions may well produce signifi- 
cant results. 


It is, therefore, in the more profitable and more 
efficient use of human beings that we may expect 
rapid progress during the coming year. 


We suggest, however, that the only certain pre- 
diction is to anticipate a challenging and stimulating 
year in an expanding field. 





*Assistant Chief Engineer, Panellit, Inc., Skokie, Ill., and Chairman, 
ISA National Technical Program Committee. 





instrumentation paces automation 


* ~~ 55 By Warren H. Brand 
, ees President 
, Instrument Society of America 


HIS ISA JOURNAL — our first anniversary issue 

— marks another milestone in the history of the 
Instrument Society of America. We have watched 
the growth of the’ Journal through this first critical 
year and with keen anticipation await the develop- 
ments that 1955 will bring. We all know that sci 
ing a wish, a hope, an — ney 
ambition to fulfillment is 
many times delayed by 
trivial or not so trivial 
matters.- The, Journal 
could have had its start 
years earlier but there 
existed doubt that the 
Society was strong 
enough to support: it 
through the formative 
months. We are now 
through the.most trying 
period and. with the 
help and suggestions of 
many members will pro- 
ceed with a program to 
strengthen and improve. 
One trend. ef import-has had an impact on us. From 
this one *keynote for the year has already been 
established. ° 


Our industry of instrumentation has been broad- 
ened by the acceptance of the term “Rutomation”. 
Automation is not new in principle or philosophy. 
For many years farsighted individuals with imagina- 
tion have been looking for means and ways of in- 
creasing productivity to the end that man might be 
relieved of direct operation of machines and be per- 
mitted to exercise’ more supervisory control of his 
routine work functions. Many definitions and con- 
cepts of Gutomatién have been presented to man- 
agement and” the general public. These differ in 
scope, in application, in basic philosophy, in many 
other ways —:however, all include the functions of 
instrumentation which make automation what “tt is 
and what it-can be. Our Executive Director, W. H. 
Kushnick, remarked during a discussion of the role 
of automation in science and industry that Instrumen- 
tation Paces Automation. This phrase aptly places 
each with respect to-the other. 


Warren H. Brand 


4 








Instrumentation, the science of measurement and) cys. 
control, paces automation. As the technology o peti 
measurement and control progresses so must the) thin 
science of automation. On examination of the state 
of the art, it is apparent that we have not used the it 
knowledge we now possess to its full measure in this on 


application. 
by 


Many operations in our homes, automobiles, ap} bec 
pliances, factories —in fact everywhere we look—=j he | 
have been automatized. The complete control off thes 
combustion and distribution of warmed air or water! of I 
for home heating has become so accepted that if 


hardly seems automation. The automatic choke ai pe 
transmission in an automobile and the automatic aid 
a 


dishwasher in the home are simple examples in our 
everyday life. By sensing the exhaust manifold tem) IS 
perature and the air requirements of an engine ai the 
small handful of components provides convenient! hibi 
starting and ‘warming up” operation’ for today's} be « 
automobile. Management and industry will call! First 
more and more to utilize today’s developments 19 tion 
improve quality of product, to increase productivity, ann 
to reduce costs and to permit expenditure of resourcesj sible 
and manpower in searching out new horizons. jour 


of Secc 


Instrumentation has included much of the role 
automation up to the present time. Members of ou) At 
Society have been practicing the principles of auto} chai 
mation for periods up to fifty years. There is reasomjcan 
to believe that conservation of manpower, reduction} ciety 
of inventory and improved efficiency of operatiom}Regu 
are causing a trend which recognizes the essential ence 
and critical aspect of instrumentation. \Cali 


Mete 


Many processes now considered routine could e 
not be economically included in our daily life, wer _ 
it not for the advances and permanent gains madé nm 
possible by the continued efforts of members of ISA - 
Each day brings forth new machine tools, new Cor gree! 
trol devices, new measuring elements, new analysis cont 
methods, or other devices not previously needed a} Dr 
used by industry. Each one of these is a challeng# mitte 
collectively and individually to the ISA. We muiitis rec 
provide complete technological coverage in our ser Tetur; 
ices to the industries which use the products we dé} Calif 
sign, maintain and repair. The ISA Journal se ful 
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report the advances made in the science of instru- 
mentation — serving as a channel for this needed 
| information so that knowledge of all current develop- 
| ments will be available to its readers. There is 
) provision for all members to participate and share by 
| technical contribution. To augment the work of the 
| Journal, the Instrument Society of America will con- 
tinue study and issuance of recommended prac- 
' tices On instrumentation, will sponsor technical meet- 
‘ing for interchange of scientific information, will 
| conduct clinics for maintenance and operation and 
analysis, will co-sponsor technical symposia in our 
colleges, will engage in regional and local activities, 
and will provide opportunity for members and friends 
to attend exhibits of the latest instruments, compon- 
ents and systems manufactured both here and 


, abroad. 


Our first president, A. F. Sperry, in a recent edi- 
‘torial congratulated the three new magazines in our 
| field and welcomed the advent of these as well as 
‘the new national exhibits and conferences. He dis- 
t and cusses these and their impact in these words ‘’Com- 
3yY od! petition? In a narrow sense, yes! But I prefer to 
st the think of this as a partnership in the fight to strength- 
State) on our American heritage of free enterprise and make 
@ thé) it more than ever the ideal for free people all over 
n this the world. These publications were sorely needed 
by the science of instrumentation and will quickly 
S, abi become valued source material. We in ISA should 
0k =| be proud to note that much of the work described in 
rol ot these magazines is the accomplishment of members 
water) of ISA. It becomes apparent that the sciences like 
_ a analysis, computation, counting, measurement and 
nal control are increasing in activity thereby requiring 
n our additional outlet. 
Jd tem) ISA is happy to congratulate Richard Rimbach on 
fine a the success of his First International Automation Ex- 
enient) hibit recently held in New York City. He is also to 
day's} be congratulated for his management of the recent 
1 calli First International Instrument Congress and Exposi- 
nts {9} tion held in Philadelphia. Much of the success of our 
tivity; annual ISA Exhibits and Conferences has been pos- 
ources| sible through the efforts of Richard Rimbach. He has 
our sincere wishes for continued success in his 
olotl Second Automation Exhibit. 





of oul} At the time of publication of this issue, the technical 
~ chairmen of Instrument Society of America, Ameri- 

can Institute of Electrical Engineers, American So- 
luction| ciety of Mechanical Engineers — Instruments and 
ration} Regulators Division, Institute of Aeronautical Sci- 
sentidjences, Institute of Radio Engineers, the Southern 
California Meter Association and the American 
oll Meteorological Society will be meeting in Chicago to 
7 oi complete program details for the ISA Tenth Instru- 
‘a ade, ment Conference and Exhibit. A full program keyed 
of ISA to the industry and technology of the far West will 


greet members as they attend this first California 


w COI 
conference. 


1alysis 
ded a} Dr. A.O. Beckman, Los Angeles Section Host Com- 
rlle mittee Chairman, reports that the Tabery Corporation 
2 musi 1s receiving space reservations at a rapid rate. Early 
r servi Teturns indicate a large and complete exhibit. The 
we dé California delegation assures us that there will be 
x] willia full schedule of civic and sightseeing attractions 
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with emphasis on the ladies’ program. Interim re- 
ports of program and plans will be included in forth- 
coming issues of the Journal. 


As we move into 1955 — we are a young Society 
with a future. We now have the fundamental ‘’*know- 
how” in organizations, sections, members, Journal 
and Exhibit to take our place as the leading techno- 
logical instrumentation society. We will have grow- 
ing pains in the future as we are having them now 
and as we have had them in the past. Let us hope 
that we never have a period in which every member 
is satisfied with our stature and our technology. Zeal 
for growth and progress can't help but produce dif- 
ferences in opinion and from these desirable divi- 
dends are drawn. Weare promised a truly valuable 
Journal, an exciting Exhibit and an expanding So- 
ciety. Let's bost ISA during 1955 — every day — by 
support, by getting members, by attending meetings, 
by working on committees, by contributing technical- 
ly and personally, by proving that Instrumentation 
Paces Automation. 


New Numbering System 
Beginning This Issue 


With this Volume IJ Number | issue of the ISA 
Journal a new numbering system is employed. That 
part of the Journal containing technical articles and 
Society news will be numbered separately and con- 
secutively within the issue and continued through 
the following issue until completion of the. year’s 
volume. This system, employed by other technical 
publications, will enable the entire contents of the 
twelve numbers of each volume to be conveniently 
filed and indexed. 


The remaining pages in each issue of the Journal 
will be numbered consecutively with the suffix letter 
A as a reference convenience. These numbers will 
not continue to the next month, each new monthly 
issue beginning with page 1A. 


Journal Permanent 
Binder Service 


Many members of the Society and some librarians 
have asked us to provide a permanent binder for the 
Volume One 1954 issues of the ISA Journal. To ac- 
commodate our readers arrangements have been 
made for permanent binding of the 1954 Journals. The 
Publishers Authorized Binding Service, 308 West Ran- 
dolph Street, Chicago 6, Ill., will carefully and eco- 
nomically bind your 1954 copies in the best grade 
washable buckram in scarlet color. Please ship 
your Journals parcel post direct to the bindery, en- 
closing $3.65 with your letter of instructions. 


Your name will be imprinted in gold on the cover'’s 
lower right corner. 


An announcement of this service will be found on 
page 20A of this issue. 
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@ Industrial Controls. $3-Billion Business 


in 1953. Sees Broadening Prospects in 1955 


By Henry F. Dever 


President 


Brown Instruments Division 


to 


pre 


Minneapolis-Honeywell Regulator Company era 


INCE the products of this industry range from 

microscopes and giant “electronic brain” com- 
puters to Geiger counters and electronic devices 
harnessed to control 
guided missiles and jet 
fighters, it is difficult to 
pin down the actual 
amounts U. S. industry 
spends for instrumenta- 
tion and automatic con- 
trol equipment. There 
is, however, ample evi- 
dence that the amount 
is growing. Recently a 
McGraw-Hill study 
placed the instrument 
and control sales for 
1953 in the neighbor- 
hood of $3 billion. 


The outlook for 1955 
seems favorable. Industrial control equipment is 
naturally an integral part of new plant design. It 
is also an important feature of modernization pro- 
grams for existing plants. Current estimates indi- 
cate that business spending for plants and equipment 
for 1955 will range from equaling 1954's total of some 
$26.7 billion to a figure some 4 or 5 per cent lower. 
Just how much of this will be directed toward modern- 
ization and the type of improvements which use 
automatic controls to improve or restore the com- 
petitive position of technologically obsolete plants is 
hard to judge. Estimates range from 50 to 62 per cent 
of the total dollars spent; in any case that's a healthy 
share, and it will offset any shrinkage in the new 
plant market. 





Henry F. Dever 


Possibly the biggest and most fertile field for in- 
strumentation sales will continue to be in defense- 
spending activity. This spending, which in 1955 will 
probably exceed $30 billion, will, in our opinion, 
sustain and possibly further stimulate sales of in- 
dustrial instruments, for even if defense expenditure 
drops in total, products of the instrument industry 
appear to be in the forefront of our defense needs. 


Over-all, sales picture for next year can range, for 
individual companies, from points as much as 5 per 
cent below 1954's total to new alltime records. In 
the final analysis, the quality of product lines and 
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tro 
for 
thi 


the imagination and aggressiveness of the sales ané pe. 
11S 2 sar 


merchandising departments will decide the issug oo 
With the setbacks of 1954 now history, almostq , 
industries are on the upgrade. So it is with the ip son 
dustrial control field. opt 


I foresee the applications of automatic contro ? 


broadening even further. ad 


Sharper competition is impelling industry towam an 
greater automatic operation, confronting manage on 
ment with its most challenging opportunity since the 


beginning of mass production. COs 
I 
The application of automation is a logical oub ang 


crowth of American managerial skill to improve pm har 
ductivity of men and machines. As we review th ten 
year’s developments it is apparent that industry he tri 
realized only some 10 to 15 per cent of the full pa Ple 
tential of automatic control. When the gaps betwee ees 
the technology and the industrial use of such device psi 
are narrowed, we may expect one day to see i ;, , 
vestments in instruments rise to the neighborhow the 
of 15 per cent of the total dollars spent on facilities ing 
effe 
anc 


A 


The increasing diversity of petroleum products, th 
high production goals facing the chemical and ste 
industries, the tempo of scientific investigation nov sia 
consuming some $2 billion a year, all present formid ons 
able challenges which the automatic control maké o, | 
and the manufacturers must solve together. Accé this 
erating this trend will be the growth industries @ well 
tomorrow — atomic energy, electronics, selected amg mat 
aments, air conditioning, automatic machinery; ele forn 
tricity, aluminum, stainless steel and titanium in ti 4" 
metals fields, and plastics — all of which already ay “8 


The 
big users of automatic controls. oan 


However, the market for instrumentation and aul the 
mation is far from saturated, primarily because as@ ‘4" 
down-to-earth method of increasing efficiency it fy COU 


‘ ‘ b i 
doesn't get as much attention, at top levels of ma@ aul 


agement, as it deserves. | by t 






Much in the way of improvement is available now A 
More will certainly be available as the many kinds@ ¥2¢ 









equipment needed for automation are developed a on 
perfected. Many a process or machine or series$ dese 
operations can be made more automatic than HF tep ; 
now, with the resulting benefits of better produd — 
less scrap loss, greater productivity or efficiency Wi "Res 
less effort from the worker—all of which add up® "Pre 








lower costs. 
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optimizing control of a distillation column 


P; IRVING LEFKOWITZ* AND THOMAS J. WALSH** 


RESENT day instrumentation of 

P industrial processing is designed 

to display information regarding the 

process variables in order that the op- 

erator may, through his experience 

and judgement, manipulate the con- 

trol devices to effect a desired per- 

formance. The operator is limited in 

this task by the speed with which he 

' can receive and interpret the neces- 

€S ON sary information. The most important 
issue consequences of this limitation are: 


ost a} §=63. Overall process performance is 
the in something less than the theoretical 


optimum. 
9 ” > 2@j > . ° 
-ontrok 3. Processes must be designed con 
servatively. Large safety factor, 


blending facilities, capacity chambers 
towan and stabilizing sections make it easy 
anage on the operator but add considerably 
nee the plant installation and operating 
costs. 

Recent developments in the design 
al out and application of computing and data 
ve ple handling equipment have focussed at- 
iew the tention on the potentialities of indus- 
try ha trial process automation; i.e., com- 
full po pletely automatic operation. Unfortun- 
etweet ately, most references to automation 
deviow seem to emphasize the automatic fac- 

_ tory or the manless plant as the end 
See © in sight. This has tended to obscure 
orhoog the major contribution of the comput- 
cilities ing machine to process control, that of 
icts, the effecting an optimum process perform- 


' ance. 
nd stee 7 
A process is here defined as the 


form means by which energy and materials 
are combined to form a desired product 
| make or result. The closeness with which 
Acca this product meets specifications as 
stries © well as the efficiency of the transfor- 
ted am mation, expressed as cost of production, 
ry; elec form the criteria of process perform- 
ni ty ance. Controls are applied to the proc- 
| , 8s to guide it along the desired path. 
ady @ The entire system may be described by 
| 4 set of governing equations expressing 
nd the inter-relationships of the process 
ise as@ Variables. Normally, there are fewer 
ry it equations than variables, the difference 
being equivalent to the degrees of free- 
dom in the system. This is expressed 
by the simple equation: 
f= MV. F (1) 
where F equals the degrees of freedom, 
V is the number of variables describing 
the system, and E is the number of in- 
dependent equations which can be writ- 
ten for the system. 
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The degrees of freedom express the 
number of process variables which may 
vary independently. Each control loop 
that is added to the process establishes 
an additional relationship which re- 
duces the degrees of freedom by one. 

A simple illustration is given in Fig. 
l-a. The process consists of a tank 
whose level H is a function of the 
amounts of material entering, Q, Q, 
and the quantity leaving, Q,. Neglect- 
ing transients and the influence of 
any other variables, the process may 
be defined by the equation: 

H (1/C) (Q, + 2. — Q) 

(2a) 
where C is the capacitance of the tank, 
expressed in suitable units. 

The total number of variables is four 
and there is only one governing equa- 
tion. According to Equation (1) then, 
there are three degrees of freedom 
In other words, any three of the vari- 
ables may vary independently. Con- 
versely, fixing any three of the vari- 
ables establishes the value of the 
fourth. 

The quantity discharge, Q,, may not 
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Fig. 2. Distillation Process Conventional Con- 
trol 


be independent, but related to the level 
H, as given by Equation (2b). 
9 H . 
= (2b 
R 
where R is a constant representing the 
resistance to the flow of the discharge 
stream. Now there are two equations 
and the degrees of freedom are reduced 
to two. 


If, further, we consider the useful 
output of this process as the establish- 
ment of a level H,, then obviously we 
can improve its performance by the 
installation of a level controller to 
manipulate the variable Q, in response 
to a change in level, H. 

Q, K(i, — H) (2c) 
where H, is the controller set point, 
K is the proportional gain of the con- 
troller. 


The controller may very well have 
operated on the variable Q, or on some 
combination of Q, and Q,. If cost 
values can be assigned to the input 
variables Q, and Q,, then the desired 
or optimum control action would be 
that which maintained the specified 
level at the least cost. Suppose, for ex- 
ample, the cost equation would be ex- 
pressed in the form: 


M = aQ, + dQ, (2a) 


where M is the cost of maintaining the 
level H, and a, b are cost parameters. 


Since at this point there still remains 
a degree of freedom, it is possible to 
introduce one more system restraint. 
Input variable Q, may be manipulated 
to satisfy a minimal condition of Equa- 
tion (2d) with respect to Q,. 
aM 
dQ, 
The system is now invariant with an 
equal number of equations and vari- 
ables. 


O (2e) 


If a and b in Equation (2d) are sim- 
ple constants, then ordinary process in- 
strumentation may be adapted to effect 
the complete control. However, where 
these parameters are complex func- 
tions of other system variables, then 
computing components would be re- 
quired. A computer control for this 
process is illustrated in Fig. 1-b. Here, 
the present state of the process is de- 
scribed to the computer in terms of a 
signal from the instrument measuring 
the variable H. The computer then 
solves the process and control equa- 
tions (Equations 2) to determine the 
required settings for the input vari- 








ables Q, and Q,. 

The above process is admittedly 
quite elementary. However, the prin- 
ciples outlined can be extended to the 
more complex systems met with in 
practice. In the general case, the value 
system or criteria set up for optimiza- 
tion may be based on cost, availability 
of material, maximum productivity, 
process limitations, etc. An optimizing 
equation can be written for each degree 
of freedom of the system. For ex- 
ample, if we consider a system with 
n variables and m equations, where 





the value index is expressed in the 
form: 

Maz f(V, Van Ves Ved (3a) 
where V,, V, ... V, are system vari- 
ables then (n — m) minimizing equa- 
tions can be written to optimize the 
system. 

aM aM 
=: O; =0O... (3b) 


av, aot, dv, 


Methods for Process Optimization 


It is appropriate at this point to out- 
line some of the methods available for 
process optimization. 

1. Manual manipulation of the proc- 
ess variables in accordance with past 
experience or empirical relationships 
that are experimentally determined. 

2. Use of cascaded or combinational 
control loops to effect optimum inter- 
relationships between the process vari- 
ables. 

3. Application of optimalizing con- 
trol methods of Draper and Li to the 
process. 

4. Application of optimalizing con- 
trol methods of Draper and Li to a 
high speed analog of the process. 

5. Computer solution of the set of 
analytically derived equations inter- 
relating the variables for optimum 
process performance. 

6. Computer operation on the proc- 
ess equations to compute the op- 
timum settings for each process vari- 
able. 

Operator adjustment of set points 
(method No. 1) to meet changing proc- 
ess conditions is the method common- 
ly employed at present. As pointed out 
earlier, it is inadequate unless the sys- 
tem relationships are fairly simple and 
the conditions change slowly. 


Cascaded, multiple loop and other in- 
strumental means of _ inter-relating 
process variables for improving per- 
formance (method No. 2) are finding 
increasing application in industrial 
process control. This method of op- 
timizing is naturally limited to sys- 
tems yielding to the rather simple 
functional relationships available in 
existing instrumentation components. 


The method of Draper and Li (meth- 
od No. 3) has been described elsewhere 
(1), (5). Briefly, it consists of look- 
ing at the output or performance of the 
process while an input variable is being 
varied over some prescribed path. The 
optimum is located by the change in 
slope of the performance curve (loca- 
tion of the maximum). The features 
of this method are:: 
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(a) the process equations need not 
be known or derived. (b) computing 
equipment is not required. The major 
limitations are: (a) a continuous per- 
turbation of process variables is not 
desirable for most industrial processes. 
(b) the operation becomes involved 
where there are several variables to be 
optimized. (c) the response might be 
very slow where typicaily long process 
lags are encountered. 

Mr. H. Ziebolz has discussed the use 
of a fast time analog of a process and 
its control system as a means of effect- 
ing a Cesired control action (9). He 
has suggested further* the idea of ap- 
plying the Draper and Li method to 
the process analog rather than the proc- 
ess itself (method No. 4). This ob- 
viates the above mentioned objections 
in that hunting for the optimum takes 
place on the analog and at a fast time 
scale. Only the final results are ap- 
plied to the actual process. Of course, 
the reliability of this procedure is de- 
pendent upon the accuracy with which 
the analog describes the process be- 
havior. 

The use of the computer (method 
No. 5) to solve the equations express- 
ing the relationship between the vari- 
ables that will yield an optimum is 
based on the supposition that such 
equations can be analytically derived 
for the expected operating range. The 
method offers the advantage of a sim- 
pler computer set-up in many applica- 
tions. 


In the final method (No. 6), the proc- 
ess equations are set up in the com- 
puter directly, along with the necessary 
control and optimizing criteria. The 
computer continuously solves these re- 
lationships to come up with required 
values for the manipulated variables. 
This method has the most general ap- 
plication, but may be the most demand- 
ing in terms of the amount of com- 
puter required. The methods applying 
the process analog or the computer are 
valid only where enough is known 
about the process to provide a detailed 
and accurate anal’sis. In many cases 
this would be either difficult to obtain 
or impractical to implement. There 
are, for example, many process vari- 
ables which cannot be satisfactorily 
measured at present. There are, too, 
many variables which have only a 
secondary effect on the process charac- 
teristics, which if included in the com- 
puter equations, unduly complicate the 
equipment. Finally, there are the proc- 
ess parameters which change slowly 
with time or other variables and would 
be impractical to include in the op- 
timizing relationships. 


It is proposed to compensate for 
these factors by use of a self-checking 
procedure analogous to the standardi- 
zation operation of the self-balancing 
potentiometer. Essentially a compari- 
son is made between the actual path 
taken by the process variables and the 
path described by the computer (or 
analog) based on the assumed process 


*In private communication 








equations. 
signals which act to adjust the equa. 
tion parameters in a cirection to 
force agreement between the Process 
and the computer. Thus, the Process 
is described accurately at the operating 
point. Assuming that the forms of the 
processing equations are correct, their 
interpretation would then be valid over 
a wide range. 


An objective of this paper is to dem. 
onstrate the application of some of the 
foregoing principles to an actual prog. 
ess. The distillation process wag ge 
lected because of its importance ang 
apparent susceptibility to an optimi: 
ing procedure. The discussion is ]im. 
ited, however, to the simplest example: 
rectification of an ideal two component 
mixture. This limitation serves both 
to minimize the analytical detail re 
quired and to permit some experiment. 
al exploration with the limited com. 
puter equipment which was available 


Schematic Process Shown 


The process to be considered is 
shown schematically in Fig. 2. A con 
tinuous flow of feed (F') at composition 
“vy, is maintained into the reboiler. The 
addition of thermal energy (Qs) pro 
duces vapors (V) which rise up the 
column countercurrent to a liquid flow 
(reflux). The more volatile component 
tends to concentrate in the vapor 
phase, the less volatile concentrates in 
the liquid. The vapors enriched to the 
desired product composition (Zp) pass 
out the top of the column and intoa 
condenser where thermal energy (Q,) 
is absorbed to the point of total con 
densation. Part of the condensate is 
drawn off as product (D), the remain 
der is returned to the column to form 
the reflux flow (L). This liquid phase 
works its way down the column until 
it reaches the reboiler. A _ bottoms 
draw (B) is taken off the reboiler (a 
composition z,) to remove from the 
system that portion of the feed whid 
does not find its way into the product 


A number of assumptions are made 
in order to simplify this presentation) 
These are assumed valid over the 
length of the column and for the & 
pected range of column operation. 

1. Constant relative volatility (a). 

2. Constant molal heat of vaporim 
tion (H). 

3. Constant Murphree plate efficient? 
(E). 

4. Constant column pressure (P). | 

5. Negligible sensible heat effects. © 

6. Negligible heat losses. ) 

Under these conditions, the followilf 
equations have been written to descrilt 
the process behavior (See nomendtt 
ture in Appendex A, derivation af 
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error Limits of integration: 
equa. 
On to. n=0,y =, (topplate) (4d) 
ca n=N,y= Ys (reboiler) (4e) 
rating ats 
of the” (4f 
. od ee 
F2, — Dz 
d over — ar (4g) 
o dem. where ¥ = Ya = Vapor composition 
of the over the n‘ plate 
1 proe- z= 2, — , liquid composition 
Vas se on the plate above the n™ plate 
ce and y* = y*,—: = Vapor composi- 
a tion in equilibrium with z,_, 
—ill « = relative volatility 
ponent N = total number of plates 
1s both E = Murphree plate efficiency 
tail re 
riment., G2 = H(D + L) (Sa) 
we Qo = H(D + L) + (Tp — ty) (5b) 
e. 
where H = molal heat of vaporization 
h = specific heat of the conden- 
red is —_ 
A con. T, = saturation temperature of 
osition the distillate 
er. The tp = actual distillate tempera- 
'p) pro ture 
up the T, = f(z.) (6) 
lid flow 
1ponent where 7, = equilibrium temperature 
vapor on the n‘ plate 
rates in M = (m,+ m,2,) F + = (7) 
1 to the (m, — mM, 2,)D + mL 
‘p) pass 
-fntoa Where m,, m,... are cost coefficients. 
A he Considering the terms h, H, N, 2, 
sate oh and m to be process parameters and 
renal constant over the operating range, 
to fori there are a total of sixteen variables 
a phasil involved in the eleven equations above. 
we Under the conditions stipulated, there- 
bottoms! fore, the uncontrolled process admits 
‘ler ( af five degrees of freedom. 
‘om the A conventional control system for 
d which this process is represented in Fig. 2. 
prota A set of four restraints are placed upon 
re madél the system in order to maintain oper- 
ntation! ating stability and a reasonable ap- 
ver the proach to the specified composition. 
the & bie instrumentation includes the fol- 
' lowing: 
on. 6 
y (<< Feed flow control. A flow controller 
japor’™® maintains a constant feed (F') to the 
oan column. 
offic 
| Steam flow controls The thermal 
e (P). | energy (Q,;) is assumed proportional 
ffects. to the steam input to the reboiler. A 
| flow controller maintains this factor 
onlowill constant. 
= Condenser temperature control. The 
re flow of cooling water to the condenser 
is regulated to effect total condensation 
of the vapors with a minimum cooling 
(4a), of the condensate. Ideally, the conden- 
Sate temperature is maintained equal 
(4 to the saturation temperature of the 
vapors entering the condenser so that: 
(4) et adil 
Qc = H(D + L) 
{ Jourte January 1955 





Column temperature control. The 
product draw rate (D) is varied to 
maintain the temperature constant on 
a particular plate (7,,). This estab- 
lishes a fixed point in the equilibrum 
pattern of the column which tends to 
confine the product composition (2p) 
within some reasonable limits about 
the desired value. 


Auviliary level controls. Level con- 
trollers are placed on the reboiler and 
condensate tanks to regulate the bot- 
toms draw (B) and refiux (L) respec- 
tively. These controls are for the pur- 
pose of maintaining smooth continuous 
flows. It should be noted that they do 
not add any additional restraint to the 
process. 


With the four restraints thus placed 
on the process, there remains one de- 
gree of freedom. The only independent 
variable that is not controlled is the 
feed composition (z,). Accordingly, 
any changes in this variable will cause 
changes in process operation. The pos- 
sible effects include the following: 

1. Variation in product composition. 

2. Change in economy of operation. 


3. Loss of control through a shift 
outside the permissible operating 
range. 


In practice, the operator is expected to 
make adjustments of the set points in 
order to approach a desired level of 
process performance. He is often as- 
sisted in this task by a liberally sized 
feed tank which serves to smooth out 
feed composition changes. 


Proposed Control System 


A proposed control system is shown 
in Fig. 3. The conventional single 
loop control elements ar ereplaced by 
a computing machine which is set up 
to manipulate the process in accord- 
ance with the following control cri- 
teria: 

A. End. point control. The product 
composition is maintained constant at 
the desired value, 2, 

Tp = Lp 


(8a) 
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Distillation Process Computer Con- 


B. Optimizing control. The specified 
product is produced at a minimum cost 
of operation. This is expressed by the 
relationships: 

aM 


= 0 
aL (8b) 
aM ‘ 
— - = ) 
dQ (8¢) 


The latter relationship is satisfied by 
essentially the same type of condenser 
control as outlined previously; i.e., the 
condensate temperature is maintained 
at the saturation value so that a mini- 
mum flow of cooling water is required. 

Q. = H(D + L) (8d) 

C. Auziliary level controls. As in 
the conventional control system, level 
controllers are placed on the reboiler 
and condensate tank to maintain con- 
tinuous flows and do not otherwise 
affect the process relationships. The 
reboiler level control is the same as 
outlined previously. However, the 
condensate tank level control has been 
modified to manipulate the thermal 
energy input (Q,) in place of the reflux 
flow (L). The purpose of this change 
is to permit more direct access for 
computer actuation of the reflux and 
distillate flows. 


The addition of the three control re- 
lationships (Equations 8a, 8b, 8d) to 
the system of process equations yields 
at this point a net of two degrees of 
freedom. This means that with infor- 
mation on only two process variables 
(e.g. feed flow (F) and composition 
(,»)), the computer can manipulate the 
product draw (D) and the reflux flow 
(L) to satisfy the end-point and opti- 
mizing control criteria. 


Three methods have been mentioned 
for handling the process and control 
equations. These are discussed in a 
little more detail for the purpose of 
illustrating, in general terms, their ap- 
plication to the process under study. 


The most direct method involves 
setting up in the computer the equa- 
tions (4) through (8) for simultaneous 
solution. The computer may operate 
repetitively or on a one to one time 
scale with the process. This method 
is the most versatile; however, re- 
quires the most in computing equip- 
ment. 


Where it is possible to combine the 
processing and control equations by 
mathematical manipulation, simplifica- 
tions in computer set-up may be ef- 
fected. Thus, equation (4) may be in- 
tegrated over the specified limits to 
yield an expression reiating D to the 
other process variables as described by 


the function: 
D {(L, F, Lp, Lp) (9a) 
This expression for D is inserted in 
equation (7) to yield the function: 
M = i.(L, F, Dr, Lp) (9b) 
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Now applying equation (8b) and solv- 
ing for L: 

iL = jf, (F, £7, Zp) (9c) 
Equations (9a) and (9c) are set up in 
the computer. Provided with the 
measured values of F and zr, and the 
specified product composition Zp, the 
computer can solve these equations for 
the required set points for the vari- 
ables D and L, respectively. Again the 
computer may operate on a time scale 
equal to or faster than that of the proc- 
ess. Where a fast time scale is used 
however, suitable sampling devices 
must be provided for communication 
between the process and computer con- 
trol systems. 


The final method considered is an 
adaptation of the optimalizing proce- 
dure of Draper and Li, (1) (5) where 
hunting for an optimum takes place 
on a fast time analog of the process 
rather than the process itself. An out- 
line of the method is as follows: 


1. The computer is set up to solve 
the set of processing equations 
(Equations 4) repetitively. 


2. The variable L is given some 
value. The solution to Equations 4 
now define a unique value of D neces- 
sary to satisfy the specified product 
composition, Zp. 


3. Equation (7) is set up on the com- 
puter. The cost M is determined for 
the above values of D and L. 


4. The variable L is changed by dis- 
crete amounts in a direction to mini- 
mize M. 


5. When the minimum MM is located, 
the corresponding values of D and L 
are communicated to the process for 
manipulation of the respective process 
variables. 


Computer Diagram 


A block diagram for the computer 
set-up is shown in Fig. 4-a. The nota- 
tion is functional and follows that used 
with the Philbrick Analog Computer 
(6). The computer components are ar- 
ranged according to the form of the 
processing equations to aid in follow- 
ing the diagram. 


In order to use the electronic analog 
computer, the process variables must 
be transformed into computer variables 
(i. e., de voltages and computing time) 
(4). In this example, the plate num- 
ber, mn, is made proportional to the 
computing time interval, 7; all the 
other variables are expressed as equiv- 
alent voltages. However, in the inter- 
ests of clarity, the original rather than 
the transformed equations are indi- 
cated in the computer diagrams. 


The computing interval is defined 
by a repetitive pulse of width propor- 
tional to the total number of plates, N. 
The value of y resulting from the in- 
tegration of Equation (4a) over this 
computing interval should equal y, as 
defined by Equations (4f) and (4g). 
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Any difference petween these values 
generates an error signal which re- 
adjusts the ratio D/L in a direction 
to reduce the error to zero; i.e., to force 
agreement. Since the computation is 
repeated at a relatively high rate 
(compared with the process dynamics) 
balance is achieved rather quickly. 
Assuming a value for L, then there is 
a unique value for D/L which will 
satisfy the above equations. The value 
for D is also now specified according 
to the relation: 
D 


D = 7 LL 


Substituting the above values for D 
and L, into Equation (7), the solution 
for M is straightforward. Since the 
computation is repetitive, it is only 
necessary to add a simple memory de- 
vice to compare values of M determined 


(10) 


by successive computations. The dif. 
ference in values serves as an error 
signal to adjust the variable L in the 
direction to effect a decrease in y. 
Thus, if a previous increment in 1 








has resulted in a computed increase 
in M, then L is decreased for the next | 
computation. In this way, the variable | 
L (in the analog) is perturbed to con. | 
stantly seek out the minimum yy} 
Again, the output of the computer is ae 
pair of values for D and L necessary | 
to satisfy the given control criteria, | 


This paper has attempted to bring 
out some concepts pertinent to the ap. 
plication of the computing machine to 
industrial process control. Control of 
a simple distillation process has been 
discussed only as a vehicle for demon. 
strating these concepts and to point 
up a few of the possibilities that exist, 
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Attention has been focussed on the 
following factors: 

1. Description of process behavior 
in mathematical or analog form adapt- 
able to computer manipulation. 

2. Relationship of process control 
functions and process information to 
degrees of freedom. 

3. Methods of process optimization. 

Other factors, equally important in 
the proposed computer control system, 
have only been mentioned. These in- 
clude: 

1. Incorporation of the process and 
control dynamics into the computer 
equations. 

2. Development of measuring de- 
vices which will provide the computer 
with the necessary information. 

3. Development of adequate means 
of communication between the process 
and the computer (such as input and 
output sampling devices. ) 

4. Self-checking procedures whereby 
the parameters of the computer equa- 
tions are automatically adjusted to 
force agreement between process oper- 
ation and computer prediction. 


The surface has just been barely 
scratched. There is much work to be 
done before completely automatic con- 
trol systems become anything more 
than special cases. The authors feel, 
however, that the potentialities of com- 
puter application to the process control 
loop are great enough to justify the 
time and effort expended for research 
in this direction. 


APPENDIX A 
NOMENCLATURE 
I. Tank Process 
C—Capacitance of the tank 
H—Level of material in the tank 
H,—Desired tank level (set point) 
K—Proportional gain setting of the 
controller 
M—Cost of Operation 
Q,, Q.—Quantity flows into the tank 
Q,—Quantity flow out of tank 
R—Resistance to flow of the tank 
discharge 
a, b—Cost parameters 


II. Distillation Process 


B—Reboiler discharge flow, mols/ 
min. 

D—Product flow, mols/min. 

E—Murphree plate efficiency 

F—Feed flow rate, mols/min. 

H—Molal heat of vaporization, Btu/ 
mol 

h—Molal specific heat of the liquid, 
Btu/mol °F 

L—Reftux flow, plate overflow, mols/ 
min. 

M—Cost of operation 

Mm, M,... Cost parameters 

N—Total number of plates in the 
column 

n—Plate number counting from top 
of the column down (top plate 
humbered zero.) 

P—Column pressure, psi 

Qs—Heat input into the reboiler, 
Btu/min. 

Qc—Heat absorbed by the condenser, 
Btu/min. 
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7-—Equilibrium or saturation tem- 
perature, °F 

t—Liquid temperature, °F 

V—Vapor flow, mols/min. 

z—Concentration of more volatile 
component in the liquid, mol 
fraction 

Z,—Composition of reboiler  dis- 
charge, mol fraction 

®p»—Product composition, mol frac- 
tion 

Z2y—Feed composition, mol fraction 

y—Concentration of more volatile 
component in the vapor phase, 
mol fraction 

Y¥,—Composition of vapors from the 
reboiler, mol fraction 

y*—Vapor composition in equili- 
brium with the average liquid 
composition on the plate, x 

o—Relative volatility 


III. Subscripts 
»—Refers to the reboiler 
p—Refers to the distillate 
ry—Refers to the feed 
n——Refers to the n' plate 
(,~,)—Refers to the (,—,)*® plate 
x—Refers to the reference or set 

point 


APPENDIX B 


DERIVATION OF PROCESS EQUA- 
TIONS FOR THE RECTIFYING 
SECTION OF A PLATE DISTILLA- 
TION COLUMN 

The following derivation is based on 
the simplifying assumptions listed on 
pages 8 and 9. In addition, a column 
with a relatively large number of plates 
is assumed in order to justify the Lewis 
method of analysis (10.) The equa- 
tions relate to the nomenclature of Ap- 
pendix A and the schematic diagram of 
Fig. 2. 


The Murphree plate efficiency is de- 
fined as (8): 

Yn—1 — Yn 
Pus — Va 
Similar to the method employed by 


Lewis (10), the rate of change of vapor 
composition from one plate to the next 


E = (Al) 


dy 
is expressed by the differential —: 


dn 
dy 
‘an Yn tid Yn—1 (A2) 
Combining equations (Al) and 
(A2): 
dy A 
= EB (y, — y*.—:) (A3) 


an 

Since y*,_, is the vapor composition 

in equilibrium with the liquid on the 

n—: Plate, it is given by the expression: 
x Ln—1 

Sh fg a Bie 

A material balance taken above the 


n‘*® plate (see Figure 2) yields the 
following: 


F* ms (A4) 


Vy, = Lr,—, + Dry (A5) 
V2L+D 
Solving for 2,—1: 
D 
Ln—1 = Un + i 4 (Yn — Lp) (A6) 


Combining equations (A3), (A4) 
and (A6) and dropping the common 
subscript ,: 


— 


«D 
xy + -(¥—2o) | 





dy E 
y _ 
nu («x —1)D 
I 


I+ (aly + (y—2p,) 





(A7) 

This equation is integrated from the 

top plate (n = O, y = Zp) to the re- 

boiler (n = N, y = Ys) to yield an 

expression relating y,; to the process 
variables zp and D/L. 

Assuming the reboiler vapors to be 

in equilibrium with the reboiler liquid: 

Le « Lp 
Fe oan (A8) 
Taking a material balance over the 
entire column: 








Fr, = Dry + Br, (A9) 
F=>D4+8 
Solving, for @z: 
Fr, — Dz 
= — 7 —— (A10) 


The cost of operation M is assumed 
to be the summation of the following 
cost factors: 

a) Raw material or feed (F') 

b) Heat input (Q,) 

c) Cooling water demand (Q,) 

d) Quantity of the product compon- 

ent found in the reboiler dis- 
charge (Bz,;) 


This last cost item may represent the 
cost of reprocessing the bottoms ma- 
terial to recover its content of product 
component. 


The cost equation is given as: 
M = m,F + m,Br, + 
ms Qe + m,Q. 


It is assumed that the product com- 
position is fixed and that other cost 
factors such as labor, overhead, depre- 
ciation, etc. do not enter into the oper- 
ating optimum. 


(11) 


Neglecting heat losses and cooling 
of the condensate, Q, and Q, may be 
expressed in terms of D and L: 

Q,;= QQ. =H: V= A(D + L) 
(A12) 


Combining equations (A9), (A11) 


and (A112): 
M = (m, + m, @y) F + 
(m, — mM, 2p) D + mL 
where, m; = (m, + m,) H 
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the need for and creation of mechanized data 


in production recording 


Abstract: All data have their beginning; 
the origination, if you will. Why not create 
these data automatically or manually at the 
time and place of their origin on devices which 
preserve the data in a mechanical form? 
Further, let all subsequent processing of data 
be performed and preserved in mechanized 
form. This is the basic objective of the In- 
tegrated Data Processing through Common 
Language Machines Program as we are living 
it in United States Steel. The need for meas- 
urement and recording at our production 
facilities within this concept is described, as 
well as a few installations. 


pw I received the invitation to 
speak at the First International 
Instrument Congress, my initial reac- 
tion was negative, simply because I 
felt that my interests might possibly 
be remote when compared to the topics 
that might be discussed in view of the 
title of the organization. However, 
upon further review, I felt that I 
might possibly provide an avenue for 
thought by indicating an area of 
application that has gone relatively 
unnoticed until recently. 


I think it appropriate to provide 
some backgrovnd for you before delv- 
ing into the announced subject so 
that you can appreciate our over-all 
objective. Then, the reasons for the 
establishment of the program will be 
apparent. 


THE NEED FOR INTEGRATED 
DATA PROCESSING 


In order to do this, I must define for 
you another program that we have in 
the United States Steel Corporation 
known as Integrated Data Processing 
through Common Language Machines. 


Actually, this program came into 
being because the solution to a basic 
problem was so obvious. 





*Research Engineer, Methods Planning Divi- 
sion, United States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pennsylvania. 


Presented at the Instrument Society of America's First International Congress and Exposition, Philadelphia, Pa., September 13-24, 1954 
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By L. W. CALKINS* 


What was this problem? Why was 
the solution so obvious, and why did 
we establish Integrated Data Process- 
ing? 

Our business, in common with many 
othets, requires the recording and 
processing of data pertinent to the 
procurement, manufacture and sale of 
our products. It also requires that 
complete and significant information 
be currently available to all levels of 
management so that their decisions 
result in the continuation of our busi- 
ness on a sound basis. These require- 
ments are increasing in volume and 
complexity. The lapse of time _ be- 
tween events and the necessity for 
logical decision based on these events 
are narrowing relentlessly. The prob- 
lem, then, is to satisfy these data 
processing requirements in a compre- 
hensive and timely manner. 

At a first glance, it would appear 
that adequate systems design, con- 
formance to schedules, and mechaniza- 
tion would solve the problem. Closer 
scrutiny reveals that this was being 
accomplished in specific areas but 
lacked integration between various 
phases, locations and _ applications. 
Absolute standardization or central- 
ization would probably create more 
problems that it would solve. 

This is evident when we consider 
the size and types of businesses which 
comprise United States Steel. With 
regard to size, we have manufactur- 
ing plants which employ fewer than 
one hundred persons and others in ex- 
cess of twenty thousand; sales offices 
comprised of from one to several 
hundred employees; general head- 
quarters offices ranging from fifty to 
more than three thousand; retail de- 
partment and specialty stores from 
two to five hundred persons. 

Types of businesses include mining, 
manufacturing, processing, distribu- 
ting and fabricating. 

Products and services comprehend 
basic iron and steel, both finished and 






semi-finished; tubing; fencing; wire 
and cable; strapping; oil country sup- 
plies and machines; pails; drums; 
garden tools and garbage cans; fab- 
ricating and erecting structures such 
as skyscrapers, bridges and towers; 
cement; groceries; meats; sporting 
goods; and pre-fabricated homes. 

Sales locations and methods of dis- 
tribution include district and _ head- 
quarters sales offices; warehouse sales; 
mill shipments; retail stores for groe- 
eries, meat, furniture and home ap 
pliances; and oil well drilling supplies 
and machines. 

So, you see, we have much in com- 
mon with businesses of many types 
and sizes. 


THE BASIC CONCEPT OF 
INTEGRATED DATA PROCESSING 


The solution becomes obvious when | 
we realize that all data have their be | 
ginning; the day, hour or minute of) | 
birth, the origination, if you will) | 
Why not record these data automatic’ ! 
ally or manually at the time and place 
of their origin on devices which pre) | 
serve the data in a mechanical form!) ' 
Having done this, we require that all) | 
subsequent processing of data be per) |! 
formed and preserved in mechanized! 
form. : 

To distinguish this solution from) 
the conventional approach, let me em-} 
phasize three points of difference: 
(1) Original data are recorded a) 
their point of origin in a mechanical’ 
form; (2) Once in mechanical form, 
data are processed exclusively in &) 
mechanical manner; (3) All proces’ 
sing of data is integrated so thal) 
original data in mechanical form serve) 
all subsequent applications. . 
The Common Language 

The problem has been stated and 
the solution defined. How then, are) 
we to implement the solution? If we) 
are to mechanize data processing) 
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under thi» concept, we inust use avail- 
able office machines in a very compre- 
hensive and yet selective fashion. This 
requires a basic compatibility between 
different types of machines and be- 
tween the machines of different manu- 
facturers. A common language is re- 
quired to mechanically transfer raw 
data between the various types of 
equipment. Since there is no Govern- 
ment Bureau to define and enforce a 
standard common language for sup- 
pliers and users, we have selected the 
five channel punched communication 
code for this purpose. 


If you will recall, my statement con- 
cerned with the fact that original data 
should be created at the point of 
origin in a mechanized form, I have, 
in effect, defined the Production Meas- 
urement and Recording Program. 
When we think of the impact of the 
data recorded at our manufacturing 
facilities upon the various data proc- 
essing functions, the need for it in a 
mechanized form is obvious. 


THE OBJECTIVE OF THE 
PRODUCTION MEASUREMENT 
AND RECORDING PROGRAM 


The objective of the program is: 
first, to improve the quality and yield 
of our products and reduce costs 
through the extended application of 
known and newly developed recording 
devices; and, second, to directly and 
automatically mechanize clerical work 
through the use of a common language 
media which is the by-product of 
measuring and recording. 


The Basic Approach to Production 
Measurement and Recording 


Measurement and recording will be 
performed at the production machines 
during or at the completion of the in- 
dividual production cycle. In addition 
to the common language media for 
motivation of office machines, visual 
and printed records will be provided. 
Initially and for some time to come, 
this common denominator will be in 
the form of a standard five position 
punched paper tape. 


To solve the immediate problems, 
existing components will be applied 
singly or in combination as required. 
Advanced techniques are being in- 
vestigated and will be incorporated in 
new applications. Devices will be built 
in basic nits capable of performing 
given functions and being inter-con- 
nected to meet the individual require- 
ments of various applications. 


Other components will convert from 
one type of measurement to another; 
such as from weight to length. These 
devices will ultimately be capable of 
automatically controlling the manu- 
facturing facility and providing an 
accurate visual, printed, and common 
denominator record. This record is 
extremely important, since almost all 
existing industrial measuring devices 
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display their measurements in meter 
or chart form only. Consequently, we 
are unable to use their results with- 
out manual recording and interpreta- 
tion. The significance of these tech- 
niques means simply that they are 
here now, and we can use them. It 
means also that we can begin to lay 
the proper foundation for utilizing the 
major electronic computers and related 
scientific equipment which are here 
now and cannot be used. 


Major office equipment manufactur- 
ers are currently developing means 
to utilize the common denominator 
and are now prosecuting well laid 
plans to have their equipment ready in 
time. Some are currently engaged in 
designing measuring and recording 
devices and are definitely committed 
to adding such units to their lines. 


Area of Potential Benefit 


As we progress, it is evident that 
the application of measuring and re- 
cording devices for Accounting rea- 
sons usually creates a potential field 
for even greater benefits in the Oper- 
ating Departments. This becomes pos- 
sible through minor modifications to 
the devices, or as a direct by-product 
of Accounting applications. Quite 
often, the Operating benefits are of 
such magnitude that very substantial 
Accounting benefits seem small by 
comparison. At times, the benefits are 
exclusively Operating or accrue con- 
siderably before Accounting savings. 


Now that I have indicated the ob- 
jectives that we have in mind, the 
area of measurement obviously in- 
cludes length, width, gauge, count, 
temperature, etc., all of which I pre- 
sume are important to you. 


Even though we are very interested 
in all measurements of both hot and 
cold product, I would like to describe 
a few installations where we have 
utilized the component of weight to 
accomplish an end result which is 
typical of the equipment we visualize. 


CONTROL OF WALL THICKNESS 
OF HOT ROLLED SEAMLESS PIPE 


First, I would like to describe a pro- 
duction measurement and recording 
device to control the wall thickness of 
hot rolled seamless pipe. 


A brief description of the manufac- 
turing process is as follows: 


The ingot is reduced by various 
operations to round billets whose 
diameter, length and weight have been 
predetermined for the creation of a 
specific pipe product. The hot billet 
enters a rotary piercing mill where 
the billet is rapidly spun by rolls 
which cause the metal to flow over and 
about a piercing point, forming a hol- 
low shell. This hollow shell is rolled 
on a so-called high mill to proper 
length and wall thickness, after which 
the resulting seamless pipe passes 
through a reeling and sizing operation 


and arrives at a cooling table. In the 
absence of automatic measuring de- 
vices, it is necessary to limit the meas- 
uring of pipe length, diameter and 
wall thickness to manual spot checks. 
Due to a lack of constant control, the 
weight per foot of the pipe may be 
erratic. This often results in a heavier 
weight per foot than required, to avoid 
excessive light-wall rejections. 


The device to **-rd better control 
of this process ha een installed and 
is presently being tested. Briefly, as 
the hot rolled pipe passes over the 
cooling table, the production measur- 
ing device measures the length and 
then weighs each pipe. From this 
actual weight and length, it calculates 
the actual weight per foot of each 
pipe. The actual weight per foot is 
then flashed to the high mill operator 
through an illuminated numeral flash- 
er board. The high mill operator, of 
course, knows the required weight per 
foot section; and this indication will 
enable him to take corrective action 
should the resulting product begin to 
vary from the requirement. 


The Central Recorder 


The central recorder has several 
dials through which variable data can 
be entered such as: order number, 
date, down time code, a turn or shift 
number. In addition to the flashing of 
the weight per foot for each pipe pro- 
duced, which is the control informa- 
tion, the recorder will print and punch 
in a five channel punched paper tape 
the following for each tube produced: 
(1) order number, (2) date, (3) time, 
(4) length as measured, (5) actual 
weight per foot, (6) down time code 
(if any), (7) turn or shift number, 
(8) turn total (total number of tubes 
produced in a turn), and (9) order 
total. 


By the insertion of a card into the 
printing slot, the previous totals can 
be drawn off in addition to having 
them on the printed record and tele- 
type tape. 


Benefits From the Installation 


What benefits can be derived from 
these results? With regard to yield, 
the visual flashing of actual weight 
per foot to the mill operator makes it 
possible for him to keep his rolls in 
constant adjustment. This, of course, 
permits the rolling of product that is 
substantially closer to the optimum 
weight per foot. Reduction in over- 
weight increases the length of product 
made from any given weight of steel. 


On the Accounting side, it provides 
automatic and accurate records of 
piece count, length, weight per foot, 
and time involved. This should ulti- 
mately prove helpful in the realization 
of benefits in labor accounting, statis- 
tical analyses and production planning 
and scheduling. This equipment has 
been installed on only one of our thir- 
teen mills, however, and ultimately it 
could be projected to cover all. 
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RECORDING CHARGED BLAST 
FURNACE INGREDIENTS 


In our blast furnace operation, the 
weight of the individual ingredients 
for each charging round is carefully 
predetermined for a given require- 
ment, and an analogy could be in this 
process to that of baking a cake. Our 
Metallurgical Department has pro- 
vided the formula and the required 
ingredients; unlike the cake, however, 
we are lacking the level teaspoon. 
There are many variables that affect 
the resulting iron; however, it was 
felt that we could tie down one of 
them, if we had a record of the actual 
weights by material charged to com- 
pare this with the specified charge. 
We have installed, and are presently 
testing, a larry car installation which 
is, in reality, an extension to the pres- 
ent beam type scale employed. 


A series of buttons has been pro- 
vided, each of which will identify the 
materials used in this process. These 
movable buttons have been placed on 
pointers around the periphery of the 
dial face and so positioned that the 
pointer corresponds with the required 
weight to be drawn for each material. 


As the operator releases the bin 
holding the first material, the dial of 
the scale moves in the normal manner; 
and upon reaching the required limit, 
he wili close the bin. Before the larry 
car can be moved to the next bin, he 
must depress the button previously 
mentioned and, in doing so, the five 
channel code for that material is 
punched in a tape followed by the 
actual weight of the commodity 
drawn. This process continues until 
the round is complete, and then the 
contents of the larry car are dumped 
into the skip car which takes the 
charge to the top of the blast furnace 
where it is actually dumped into the 
furnace itself. 


When the larry car dumps its load, 
there is an automatic zeroing device 
which compensates for any residual 
material left in the car so as not to 
affect the weights recorded for the 
next round. Also included in this in- 
stallation is a strip chart recorder 
which affords the foreman a visual 
spot check on the pattern of charge. 
This, of course, merely gives him an 
indication that the charging pro- 
cedure is being followed. 


The entire installation is separate 
from the scale mechanism on the car 
and receives its input from the pointer 
shaft. The advantage of this is ob- 
vious in that should failure occur, the 
operation would continue in the same 
manner as before the equipment was 
installed. 


Benefits From the Blast Furnace 
Installation 

What benefits could be derived from 
this installation? First of all, the 
recording of fact affords the operator 
a check against the requirement that 
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was specified; and corrective action 
can be taken currently, rather than 
several hours later when the resulting 
iron is found to be off grade. The 
punched paper tape can be taken at 
the end of the turn and fed into an 
accumulating device to sum up the 
total weight charged by commodity 
for each furnace. The information in 
the tape also could be used to calcu- 
late the incentive for the man oper- 
ating the car. Obviously, the material 
charged relieves the stock inventory 
and affords a more accurate means of 
crediting it. 


If we wish, the tape could be con- 
verted to punched cards and then 
processed in a manner with which 
most of you are familiar. 


In all fairness, it must be stated 
that all of the so-called bugs have not 
been eliminated to date; however, the 
large majority of these can be attrib- 
uted to the conditions under which 
the equipment is forced to operate. 
The area in which the car operates 
has large amounts of water, dust, and 
other matter in abundance and, of 
course, everything must be sealed. 
Even though this precaution has not 
completely answered the problem, we 
do hope to solve our difficulties. 


The principles employed in the larry 
car are very desirable to us in weigh- 
ing installations wherever it is prac- 
tical and economical to employ them. 
I am sure that as instrument manu- 
facturers, you can make the necessary 
addition to it to provide a punched 
paper tape. Visualize, if you will, a 
keyboard associated with the scale in- 
to which the variable data such as 
order number, coil number, etc., can 
be entered. 


The resulting tape would then con- 
tain the necessary information in a 
mechanized form to relate the results 
to the production schedule for com- 
pliance purposes as well as the pro- 
duction per se. 


CONTROL OF SLAB THICKNESS 
IN A PRIMARY MILL 


In the area of our primary mills, 
we have what is known as a slab mill. 
In many instances, the slab produced 
is sent to a sister mill where it is 
processed on a hot strip line to pro- 
duce sheet product. 


In the case where the slabs must be 
reheated for processing, the length is 
specified at a maximum within the 
furnace capacity, for this affords the 
most economical reheating operation. 


Care must be exercised not to ex- 
ceed this length, for the resulting slab 
would scrape the furnace lining when 
passing through. 


The slab mill receives the ingot 
from the open hearth department and, 
once again, due to the lack of the level 
teaspoon, the ingot might be over the 
ordered weight. The operator holds 
the required width and gauge; how- 





ever, the excess metal must go some. 
where, and obviously the resultj 
slab is longer than expected. This 
means that in addition to the normal 
quality crop that the slab must be cut 
to length, thus losing what otherwise 
would be good steel. This is costly, 
since the crop ends must be recharged 
into the open hearth and remelted. 

To solve this problem, we are in the 
process of installing load cells under 
the mechanism to turn the ingot 
around prior to its entry into the mill, 
Initially, we intend to have a simple 
recording mechanism associated with 
the load cells to check out the installa- 
tion to be followed by a computing 
device into which can be manually in. 
serted the desired or ordered length 
and width of slab to be produced, 
When the weight signal is received, 
the computer will calculate and flash 
the gage to the mill operator before 
the ingot is processed. Further, a 
keyboard will be provided for the 
entry of variable information such as 
order number, heat number, etc., In 
addition to providing the mill operator | 
with the visual flashing of gage, a 
printed record will be obtained of the 
data entered as well as a five channel 
punched paper tape containing the 
same information. 
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Benefits From Slab Mill Thickness 
Control 


What benefits can be derived from 
this installation? Obviously, instead 
of holding the gage on the light side | 
to insure length, the device will re 
quest a heavier gage in the case of 
overweight ingots. Thus, the maxi 
mum can be rolled, within tolerances; 
and the excess steel, which would have 
been cropped, can be buttered on top 
resulting in increased length or yield! 
when processed into sheet product. | 

The printed record will provide the 
Operating Department with a running 
record of events, and the punched 
paper tape will provide the Account 
ing Department with necessary data 
in a mechanized form. 


This is another instance where the 
component of weight has played am 
important role in bringing about 4 
very useful result. 


AMERICAN STEEL AND WIRE 
DIVISION RECORDER 


We have many other devices in the 
planning stages. Unfortunately, I d 
not have the allotted space necessary 
to describe them. However, I wo' 
like to mention a recorder that has 
been developed and installed in ow 
American Steel and Wire Division 
The recorder has been designed fot 
accuracy, long life and ease of service 
The unit contains the latest counter 
printers, and time accumulators 
in sorters, tabulatérs and timestamp® 

The recorder has unit counters & 
the plug-in type and can be replace 
in a matter of seconds. Necessity ¢ 
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replacement is indicated by red and 
green trouble lights located on the 
front panel. All units are protected 
against dust and corrosion. 


The recorder is, of necessity, ex- 
tremely flexible in design in order to 
permit its adaptation to widely differ- 
ent applications. The design is such 
that by interchanging standard units, 
the capacity may be increased and 
additional features provided. 


The Need for and Application of the 
Recorder 

One instance of the use of the re- 
corder is its application to a Sendzimir 
Mill. Here it was felt that the use of 
production measuring devices would 
overcome many of the problems which 
faced them in establishing an equit- 
able incentive plan. 

The problem is occasioned by the 
wide latitude in machine capacity 
which gives the operator control over 
his rolling practice. As a result, it is 
extremely difficult, if not impossible, 
to control and verify rolling practices. 


In addition, it is necessary to have 
such control and verification before 
incentive standards can be developed 
and installed. 

Due to this tremendous latitude in 
machine capacity and the operator’s 
control over his rolling practice, it is 
possible for him to reverse the mill to 
increase the number of passes made 
per footage rolled. Although the 
operator is expected to use his judg- 
ment as to the per cent reduction and 
speed, it is also necessary to control 
adherence to standard practice for 
both quality and wage administration 
purposes. Records of time and produc- 
tion are subject to the accuracy of the 
operator. 

The installation of the recorder 
provides a record which shows num- 
ber of passes, footage rolled per pass, 
and the time in decimal minutes for 
each pass. From this record, it is pos- 
sible to check the two items of major 
significance in the application of in- 
centives having to do with number of 
passes and feet per minute. As a re- 


sult, the control of practice, quality 
and wages will be equitable to both 
management and employees. 


CONCLUSION 


I have only described a few of the 
possible areas of application for these 
production measurement and record- 
ing devices. We feel that under the 
concept, as I have related it to you, 
that we have only begun to tap the 
unlimited possibilities for equipment 
applications. If I have been able to 
stir your imagination or even had you 
mentally connecting some of the com- 
ponents that your companies manu- 
facture, then I consider my efforts 
well received. We will be only too 
happy to relate some of our problems 
to you in more detail if you feel that 
your companies can and want to have 
a part in the program. I hope that it 
will be a challenge to you as we con- 
sider it to be to us, and, possibly, 
through combined efforts, we can 
progress in the production measure- 
ment and recording field. 





Computers Will Be Most Powerful Tool of Management 


Electronic computers are destined to 
be recognized as the most powerful 
management tool yet developed, W. W. 
Smith, Senior Procedures Analyst, 
Business Procedures Section, Major Ap- 
pliance Division, General Electric Com- 
pany, Louisville, Ky., predicted at the 
Office Management Conference held last 
October in New York City. 

When applied to an intelligently de- 
signed system, the computer can give 
management information never before 
available, Mr. Smith said. With a com- 
puter the accounting function, which 
has been primarily historical, can 
supply more than a rear-view mirror; 
it can provide a clean windshield and 
even some ability to see around the 
corner. 

At Appliance Park in Louisville, GE 
has now completed installation of the 
world’s first business computer system, 
according to Mr. Smith. The company 
decided that the installation could be 
economically justified by its applica- 
tions to payroll operations, materials 
scheduling and control, order service 
and billing, and general and cost ac- 
counting, but its value is expected to 
go far beyond that, he said. Increased 
flexibility in meeting variations in con- 
sumer demand are foreseen as the com- 
puter’s greatest value. 

For example, Mr. Smith reported, GE 
is undertaking a study aimed at auto- 
matic production of factory paperwork. 
In a matter of hours, he suggested, 
GE’s Univac may be able to print out 
control paper work for a given produc- 
tion schedule, specifying which ma- 
chine will be doing what, when and 
What materials should be arriving 
when and where. This, he said, should 
improve utilization of equipment and 
labor as well as reduce paper work 
volume. 

To work out a single hypothetical 
Plan for assembly line balance and ma- 
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chine loading, now takes several days, 
according to Mr. Smith. Univac has 
balanced the same assembly line in less 
than two minutes and done a better job 
— working out a plan with a 20 per 
cent lower labor requirement. This in- 
dicates, he said, that some day produc- 
tion management may be able to keep 
on hand any number of possible as- 
sembly line balances and simply pick 
one in response to changing conditions. 

Eventually, he said, GE hopes that 
Univac will supply all the paperwork 
that production supervision requires to 
make a change in production schedules. 
The machine also can compare final 
results with original schedules and 
make it possible to put through a sched- 
ule change promptly — perhaps by the 
next day. 

If manufacturing lead time can be 
reduced to a minimum, he pointed out, 
materials bottlenecks can be antici- 
pated and avoided. Until it is possible 
through improved paperwork to con- 
trol and take full advantage of progress 
in automation in the factory, we can- 
not say that the second Industrial Rev- 
olution has been achieved, he declared. 

GE also is developing a program for 
preparation of monthly, quarterly, and 
annual budgets by Univac. The ma- 
chine can calculate budgeted net in- 
come for a given combination of sales 
volume, production level, and price 
mixes in ten seconds. Thus for the 
first time it may be possible to pre- 
analyze rapidly the effect on profits of 
production, sales, and price changes 
— and even the effects of competitors’ 
actions. 

Sales forecasting, Mr. Smith said, 
offers a real challenge to cut out the 
excess cost that is piled on the product 
after it leaves the factory. Little has 
been done to improve marketing and 
distribution effiiciency compared to the 
changes that have been made in pro- 


duction, he pointed out. With the com- 
puter, he said, GE hopes to accumulate, 
analyze, summarize and report sales 
and inventory data in such a way as 
to sharpen one of management’s dullest 
tools. The company is looking forward 
to the day when a master plan combin- 
ing electronic sales forecasting, budget- 
ing, and production control will enable 
it to have the right appliance at the 
right place at the right time at the 
right price at the lowest possible cost. 


Much of this is still in the “blue sky” 
area, Mr. Smith conceded. But GE has 
made enough progress to believe that 
many of these things may be accom- 
plished soon. And the greatest value 
of the computer to date has been its 
stimulus to creative thinking. Some of 
this thinking has been applied without 
any actual use of Univac; for example, 
the study of assembly line balance al- 
ready has led production personnel to 
make other changes that have resulted 
in annual savings of more than 
$100,000. 


The speed of electronic computations, 
he forecast, may give management the 
ability to adjust its factory and selling 
efforts rapidly enough to ensure best 
use of resources and maximum profits 
at all times. Marketing management 
would be able “to turn on a dime” and 
capitalize on sales and profits oppor- 
tunities. Reports to management, 
which now are like newspapers without 
headlines, capital letters, or punctua- 
tion, would be condensed to only those 
items that need immediate attention 
and “management by exception” would 
be possible. 


An abstract of a paper presented before the 
Fall, 1954, Office Management Conference of 
the American Management Association, as 
published in the AMA Conference Reporter, 
Oct. 20-22nd. The full text of this paper ap- 
pears in Proceedings of the Conference re- 
cently issued by AMA. 
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applications of 


radioactive density gaging 


to process measurement and control 








by PHILIP E. OHMART™* AND H. L. COOK, JR.** 


Abstract: It is shown that the absorption 
of gamma radiation in matter is primarily a 
function of density. However, atomic structure 
has some effect with the result that density 
measurements made by means of gamma ab- 
sorption may be erroneous if the composition 
of the measured material values radinally. 
Proper selection of source energy can be used 
to reduce these effects. 

The requirements of an industrial radioactive 
density gage are discussed. It is shown that 
cells that convert radioactive energy directly 
into electrical energy fulfill most of these re- 
quirements. A number of typical installations 
where radioactive gages are being used for 
the measurement of liquid level, liquid-interface 
levél, specific gravity of liquids and density of 
shirries are described. 


ENSITY Gages that use the 

absorption of radioactive radia- 
tion as the measuring means, although 
relatively recent in application, are 
already beginning to fill a definite need 
in industry for the measurement and 
control of a number of process vari- 
ables. Among these are the levels of 
liquids and solids, the levels of liquid- 
liquid or liquid-solid interfaces, the 
specific gravities of liquids and the 
densities of slurries. 


One advantage of this type of gage 
is that the sensing elements in most 
applications are mounted on the out- 
side of the pipe or tank that contains 
the material to be measured. As a 
result, conditions of high temperature, 
high or low pressure, corrosion, vis- 
cosity and abrasion, that make it im- 
possible or impractical to use other 
types of gages, do not interfere with 
the operation of these gages. Also, 
in many applications where other 
types of gages have previously been 
used, these units are now being used 
because they offer increased accuracy 
and lower maintenance cost. 


*!President & Director of Research, The Oh- 
mart Corporation, Cincinnati, Ohio. 


“Chief Engineer, The Ohmart Corporation, 
Cincinnati, Ohio. 


‘Superior numbers refer to similarly numbered 
references in the Bibliography at end of paper. 


Presented at the Instrument Society of America’s First International Congress and Exposition, Philadelphia, Pa., September 13-24, 1954, 
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Discovery 


Gaging by means of radioactive ab- 
sorption had its origin in 1900 when 
P. Villard' allowed the radiation from 
radium to pass through a series of 
photographic plates and found that the 
radiation was successively absorbed as 
it passed through the plates. Further 
investigations of this absorption 
showed that there were three types of 
radiation present. These radiations 
were named alpha, beta and gamma in 
the order in which they were identi- 
fied. It was found that alpha particles 
could be stopped completely by a frac- 
tion of a millimeter of aluminum; that 
beta rays were absorbed by a few mil- 
limeters of aluminum and that gamma 
rays could pass through a thickness of 
several centimeters. It was also found 
that the absorption of gamma radia- 
tion in different materials varied 
almost directly with the density of the 
material. Thus, in essence, he had 
made the first radioactivity density 
gage with radium as the source, pho- 
tographic plates as the radiation de- 
tector and a densitometer as an in- 
dicating instrument. 


Absorption of Gamma Radiation 


To understand this type of gaging 
it is necessary to have some knowledge 
of the way gamma radiation is ab- 
sorbed in various materials. If a beam 
of gamma radiation passes through 
matter, the quantity of radiation ab- 
sorbed is proportional to the intensity 
of the radiation’and the thickness of 
the absorbing material. This can be 
expressed mathematically as* 

dI = —, lat (1) 


Where 7 is the intensity of the incident 
radiation beam, dt is the thickness of 
the absorbing material and dI is the 
quantity of radiation absorbed. The 
constant » is the constant of propor- 
tionality. It is termed the linear co- 
efficient of absorption and is a func- 
tion of the density and, to some extent, 


the atomic structure of the absorbing _ 
material. : 


Integrating the above gives the ex. 

pression ; 

Log, 1 = — ut (2) | 

which, upon evaluation between the! 

limits of o and t, gives the equation 

I = I,e ** (3) 

for the intensity of a beam of gamma ™ 

radiation after passing through an ab 
sorber having a thickness t. 

From this it can be seen that » can 
be expressed as the reciprocal of the 
thickness that is required to reduce 
the beam intensity to 1/e (1/2.718) or! 
37 per cent of its original value, be’ 
cause at this thickness —yt is equal to! 
—1; therefore 





Io i 

= N 

1 = 3718 (yy 

The value of yt that reduces the} 

beam to % its original value is equal” 

to 0.693. Thus, for a given material 

and gamma ray energy, uw can be de 

termined by measuring the thickness 

of material required to reduce the 

beam to % its original value and divid- 

ing 0.693 by this thickness in centi 
meters. 





By dividing the linear absorption co 
efficient » by the density of the m@# 
terial in grams per square centimeter, 
one obtains what is known as the mass 
absorption coefficient. From this one 
can see that if gamma absorption is 
purely a function of wave length and 
density, the mass absorption coefficient 
will be constant for all materials for 
a given gamma energy. 


Actually, this is not the case @® 
shown by the table in Fig. 1. This 
table presents the relationship betwee 
the density, the 1 e thickness in cel 
timeters, the linear absorption 
efficient and the mass absorption c& 
efficient for gamma radiation energie 
of 0.650 and 1.3 million electron volt& 
These are the energies of the gammé 
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.650 MEV. 1.3 MEV. : 
ENSITY|E THICKNESS] sslom')|¥ ($642) | ETHICKNESS| sulemy| 4g) 
WATER | I. 28.4 .0352 | .0352 38. 03! | .026 
ALUMINUM 2.7 10.4 096 | .0355 13.7 073 | 027 
STEEL 7.9 3.68 279 | .0354 5.09 196 | 0249 
LEAD 11.3 1.24 806 | 0733 2.515 398 | .0362 























Fig. 1. 
ann mass & 


Table showing relationship between density, 1/e thickness, linear absorption coefficient 
bsorption coefficient for gamma rays having energies of 0.650 mev and 1.3 mev. 








radiation from Cesium-137 and Cobalt- 
60 respectively. The data in this table 
show that for .650 mev radiation, the 
mass absorption coefficient only varies 
by + % per cent in the specific gravity 
range of 1.0 to 8.0; but in the range 8.0 
to 11.0 it varies by as much as 100 per 
cent. With 1.3 mev radiation within 
the range of 1.0 to 8.0 specific gravity, 
it varies by + 4 per cent and over the 
entire range of 1.0 to 11.0 specific 
gravity, it varies by + 14 per cent. 

In presenting these data it must be 
pointed out that they apply only to 
the particular conditions under which 
they were taken and are being pre- 
sented to show the effect of the change 
of absorption with atomic structure on 
instrument calibration. From _ these 
data, which are plotted in the form of 
curves in Fig. 2, it can be seen that if 
a gage that is calibrated for an iron 
solution is used for the measurement 
of a lead solution, the unit must be 
recalibrated, otherwise errors as great 
as 9 per cent and 11 per cent will re- 
sult with Cobalt-60 and Cesium-137 re- 
spectively. In many cases, gages cal- 
ibrated for one solution can be used 
for another solution without signifi- 
cant error. However, when a radioac- 
tivity gage is used for multiple meas- 
urements, this source of error should 
be kept continually in mind otherwise 
erroneous data may result. 


Requirement of the Radiation 
Detector 

Although, as previously pointed out, 
a density gage could use photographic 
film as a radiation detector and a den- 
sitometer as the indicating instrument, 
this obviously would not be practical 
for process measurement and control 
because of the excessive time lag be- 
tween making and evaluating a meas- 
urement. Thus, in order to obtain the 
necessary rapid response, it is neces- 
Sary to use an electronic device as a 
radiation detector. 

Although laboratory radiation detec- 
tors have been used to some extent, 
they generally have not proven com- 
Pletely satisfactory, because they lack 
a number of features that are essential 
in industrial detectors. 

In addition to being rugged, simple 
in construction, adaptable to simple 
measuring equipment and responsive 
to wide ranges of radiation levels, they 
must also maintain constant calibra- 
tion, have low noise level with moder- 
ately high sensitivity, have a low tem- 
Derature coefficient, a rapid response 
time and present minimum hazard 
when installed in explosive areas. 


January 1955 


Cells As Radiation Detectors 

Most of the above requirements are 
fulfilled by cells that convert radio- 
active energy directly into electrical 
energy®:4:5.6, 

These cells consist simply of two 
electrochemically dissimilar electrodes 
separated by a filling gas. When the 
gas is exposed to radioactive radiation, 
electrons are forcibly removed from 
their orbital positions and a cloud of 
positive ions and free electrons is 
formed between the electrodes. 








oensity~ SM, 











Fig. 2. Relationship between density and mass 
absorption coefficient for 0.650 and 1.3 mev 
gamma rays. 


Since the electrodes are electrochem- 
ically dissimilar, they have different 
work functions. As a result, an elec- 
tric field exists between them. Under 
the influence of this electric field, 
(termed a bias field to differentiate it 
from a field resulting from an external- 
ly impressed voltage) the positive ions 
are attracted to the electro-negative 
electrode where they pick up an elec- 
tron and again become neutral mole- 





cules. If the external circuit is in- 
complete, this action continues until 
the electrical charge built up on the 
electrodes becomes of sufficient magni- 
tude to nullify the bias field. If the ex- 
ternal circuit is complete, however, 
free electrons in the gas are attracted 
to the other electrode and flow through 
the external circuit to replace the elec- 
trons which have been lost in neutra- 
lizing the ions. Thus, a continuous 
electrical current flow, the magnitude 
of which is a function of the intensity 
of the incident radiation, is produced. 
This two-step reaction for converting 
radioactive energy directly into elec- 
trical energy can be expressed by the 
following equations: 
G+£2£,0-G¢4e, : 
G+e,>G+(E,—L) 5) 


In these equations, G represents the 
gas, E, is the radioactive energy, e-, is 
the electron originally associated with 
the gas molecules, e~, is the deionizing 
electron obtained from the higher 
work function electrode, L is the 
energy lost as heat, ultraviolet radia- 
tion, ete., and FE, is the electrical 
energy produced. 


As these equations show, the reac- 
tion is inherently stable, since the gas 
molecules act as the transmission 
medium only and are not changed in 
the process. Also, the electrodes do 
not enter into the reaction in any 
way. 


Advantages of Cells 


From this it can be seen that these 
cells are similar to a conventional 
ionization chambers except that the ex- 
ternal source of voltage employed in 
ionization chambers has been replaced 
by two electrochemically dissimilar 
electrodes. Thus, it is immediately ap- 
parent that these cells have an advant- 
age over ionization chambers in that 
no high-voltage power supply is re- 
quired for their operation. As a result, 
auxiliary equipment is simplified and 
when they are used as radiation de- 
tectors in explosive areas, the need 
for explosion-proofing is eliminated. 
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in addition, they have been found to 
have several more important advant- 
ages. In the first place, since the dif- 
ference of work function of the two 
electrodes is normally of the order 
of one volt, the ion collection efficiency 
is somewhat less than 100 per cent. 
Thus, more ions are produced in the 
active volume of the cell than are 
utilized in producing an electric cur- 
rent flow. This results in a space 
cloud of ions which serves to smooth 
out random fluctuations in the current 
flow. Thus, the signal-to-noise ratio is 
improved without significantly increas- 
ing the response time of the system as 
occurs in the case where low noise 
level is obtained by means of capaci- 
tance integration. The importance of 
this feature is shown by the fact that 
when the ion collection efficiency is 
only 50 per cent instead of 100 per cent 
the signal-to-noise ratio is improved 
by a factor of approximately 10. 

Another advantage is that a cell does 
not require the guard-ring type of 
structure that is needed in ionization 
chambers to reduce leakage resistance 
errors. As a result, the sensitivity of 
a cell can be made greater than an 
ionization chamber by using a rather 
complex internal structure. 


The reasons for this can be ascer- 
tained from the equivalent circuit 
diagrams shown in Fig. 3. Here it can 
be seen that with a cell the leakage 
resistance is in parallel with the in- 
put impedance of the amplifier. Thus, 
when the input impedance of the amp- 
lifier is 100 megohms, the error is less 
than 0.1 per cent as long as the leak- 
age resistance is above 10" ohms. 
When operated as an ionization cham- 
ber, approximately 100 volts is re- 
quired to raise the ion collection 
efficiency from 50 per cent to 100 per 
cent at normal field intensities. Thus 
100 times as much voltage is required 
for stable operation and the current is 
only increased by a factor of 2. There- 
fore, the insulation leakage resistance 
that must be maintained is 50 times as 
great (5 x 10° ohms) for the same 
error of 0.1 per cent. 


Simple Radioactivity Density Gage 

A radioactivity density gage in its 
simplest form is shown schematically 
in Fig. 4. It consists of three parts — 
a source of radioactivity, a detector for 
the radiation and a suitable indicating 
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Fig. 4 Simple Radioactivity Density Gage. 
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transmitted for various materials. 


instrument. The source and detector 
are usually located so that the material 
being measured lies between the two. 
Thus, an increase in the density of 
the material reduces the radiation field 
intensity at the detector and results in 
a decrease in the reading of the meter 
on the indicator unit. This type of in- 
stallation will operate satisfactorily as 
a high or low level indicating unit 
when the material is thick enough to 
absorb a major portion of the radiation 
that passes through the vessel when it 
is empty. 


Disadvantages of Simple Gage 

Fig. 5 presents curves of sample 
thickness versus per cent transmission 
for materials of different densities 
with Cesium-137 as the radioactive 
source. Referring to this it can be 
seen that if it is desired to measure 
the level of water in a pipe six inches 
in diameter, the field intensity is re- 
duced by 49 per cent as the pipe is 
filled. Thus, with this type of gage, 
only one-half the meter scale is utilized 
for the desired measurement. 

Am even worse condition exists if 
this type of gage is to be used for the 
measurement of specific gravity. 
Again referring to Fig. 5, it can be 
seen that a ten inch sample of kero- 
sene having a specific gravity of .789 
transmits 38 per cent of the radiation 
that would be transmitted through an 
empty pipe. When filled with water 
with a specific gravity of 1.00, 32 per 
cent of the empty-pipe radiation is 
transmitted. Thus, the field intensity 
at the detector changes by 14.9 per cent 
with a change of specific gravity of 
0.211. So only 15 per cent of the meter 
span would be utilized for the desired 
measurement. 


Method of Providing Scale Expansion 
From this it can be seen that some 
method must be provided for expand- 








ing this change of field intensity ool 
that it utilizes the entire meter span; 
otherwise requisite precisions of meas. 
urement cannot be obtained. Ong 
method of doing this is to introduee 
a balancing current at some point jp 
the circuit to cancel the unwanted pop. 
tion of the signal. This allows the 
amplifier sensitivity to be increased go 
that the change of field intensity with 
change of density can be made tg 
utilize 100 per cent of the meter sgceale. 
This has several disadvantages. [py 
the first place, it increases the com. 
plexity of the equipment; and second. 
ly, and more important, the value of 
the load resistor becomes extremely 
critical, since a 1.0 per cent change of 
the value of this resistor will shift the 
scale of the density gage by approxi. 
mately 6.5 per cent. This system algo 
has the disadvantage that decay of the 
measuring source changes the calibra. 
tion of the instrument. 


Use of Compensating Cell 


These problems are readily solved by 
using a negative compensating cel] 
connected in parallel with the positive 
measuring cell. This cell has a source 
of radioactivity mounted on a screw 
that projects into a well in the cell, 
By adjusting this screw the source po 
sition is moved and the current is ad- 
justed to nullify the output current of 
the measuring cell for any pre-deter- 
mined sample density. With this null 
system of measurement, if a 1.0 per 
cent shift in load resistor occurs, the 
zero point on the scale cannot possibly 
shift; since the net current is equal to 
zero. Instead, the scale is simply 


shortened or lengthened by 1.0 per cent 
depending upon whether the resistance 
decreased or increased. 













































Fig. 6. Negative compensating cell used 
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Fig. 7. Block diagram of Radioactivity Den- 
sity Gage that employs a compensating cell to 
cancel residual current. 





A compensating cell is shown in Fig. 
§. It is in the form of a cylinder 1% 
in. in diameter and approximately 3 in. 
long. It has a center well in one end 
that is slightly greater than % in. in 
diameter. The source for the com- 
pensating cell is in the form of a slug 
% in. in diameter by % in. in length. 
It is mounted on a screw that projects 
through a shielding cap. Thus, its 
position within the well can be ac- 
curately adjusted. 

If the radioactive material that is 
used with the compensating cell is of 
the same composition as the material 
used with the measuring cell, errors 
resulting from half-life decay are re- 
duced. 


Description of Density Gage 
and Amplifier 

The circuit diagram of a density 
gauge with a positive measuring cell, 
a negative compensating cell and a vi- 
brating-capacitor type of amplifier is 
shown in Fig. 7. This type of ampli- 
fier is used because it has been found 
to be superior to direct current ampli- 
fiers. At the current sensitivity at 
which it is operated, zero-drift is neg- 
ligible and an interruption of power 
does not affect the calibration. Also, 
time constants as short as two seconds 
can be achieved when the measuring 
cell is connected to the amplifier 
through 200 feet of cable. 

The amplifier has an on-off switch, 
zero-set control and four variable con- 
trols. The first variable control, a 
current-range switch, serves as a 
coarse control of the calibration. The 
second, a meter-calibration control, 


makes it possible to adjust the meter 
span to match the desired range of 
The third, a 


density measurement. 
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7, * Density Gage installed on eight inch 
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recorder-calibration control, adjusts 
the voltage appearing at the recorder 
output terminals so that any 0-10 to 
0-50 millivolt potentiometric recorder 
or controller can be used with the 
gage. The fourth, a_ time-constant 
control, makes it possible to adjust the 
response time of the gage to obtain 
optimum balance between random vari- 
ations of the meter pointer and pro- 
cess rate-of-change. 


Calibration Procedure 


In order to calibrate a gage for 
liquid level measurement, the vessel 
is emptied and the compensating cell 
current is adjusted to nullify the cur- 
rent from the measuring cell by means 
of the screw that adjusts the position 
of the compensating cell source. The 
vessel is then filled and the meter- 
calibration control is set so that the 
meter indicates full scale. If a record- 
er or controller is to be used in the 
system, it is connected to the terminals 
provided for it on the back of the 
amplifier, and the recorder-calibration 
control is set so that the recorder span 
and meter span match. If the random 
movement of the meter pointer is ex- 
cessive, the time-constant control is 
advanced until the random variations 
are reduced to an acceptable value. 
After the unit has once been cali- 
brated it is possible to carry out 
future calibration checks by using 
metallic absorbers that have the same 
absorption for the radioactive radia- 
tion as the full pipe or tank. 


Calibration of a gage for specific 
gravity, density or interface measure- 
ment is the same as for level meas- 
urement except that instead of empty- 
ing the pipe or tank it is first filled 
with the material having the lowest 
specific gravity. Also in checking 
calibration, two absorbers are used 
with an empty pipe or tank. The first 
has an absorption equivalent to the 
vessel being filled with the lowest 
density material. The second has an 
absorption that is equivalent to the 
vessel being filled with a higher dens- 
ity material. 


Density Gage Installation 


An installation for the measurement 
of the density of a material within an 
eight inch pipe is shown in Fig. 8. 
The compensating cell cannot be seen 
in this view, since it is installed in 
back of the mounting panel. With 
this installation with 100 feet of in- 
terconnecting cable and a time con- 
stant of four seconds, the maximum 
random meter variations are + .0026 
grams per cubic centimeter. Thus, by 
estimating the mean of the random 
fluctuations, it is possible to read to a 
precision of approximately .001 grams 
per cubic centimeter. In the case of 
process control, it is preferrable to ex- 
press precision in terms of maximum 
random meter variations rather than 
in terms of readability, since maxi- 
mum meter variations determine the 
degree of control that can be achieved. 


PIPE SIZE VS. RANDOM METER VARIATION 
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Fig. 9. Relationship between maximum ran- 


dom meter variations in specific gravity units 
for various sizes of pipe. 


Since radiation absorption is a func- 
tion of the thickness of the absorber, 
the precision of measurement that is 
attainable is a function of the amount 
of material lying between the source. 
and detector. This is shown in the 
graph in Fig. 9 for nominal pipe sizes 
of from 1% in. to 10 in. 


Measurement of Liquid Level 

Measurements of the level of liquids 
or solids that are essentially linear 
over a range of approximately four 
inches can be obtained with a single 
cell seven inches long and a radioac- 
tive source in the form of a strip the 
same length. To make continuous 
measurements of level over a greater 
vertical distance, the cells shown in 
Fig. 10 are used. These cells are built 
with male and female ends so that 
they can be connected together to form 
a continuous stack. The male end is 
equipped with an O ring so that the 
junction between the cells is complete- 
ly sealed. A dessicant is mounted 
within the cavity to eliminate mois- 
ture problems. A stack of five cells, 
which, when used with a source the 
same length. provides continuous meas- 
urement over a height of 36 inches, is 
shown in Fig. 11. In this installation, 
the compensating cell is located on the 
junction box on the top. 

Linearity curves showing the re- 
lationship between percentage of ra- 
diation transmitted and height of 


liquid in inches for a stack of two 





Fig. 10. Male and female ends of cells used 
for liquid level measurement over ranges 
greater than four inches. 
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cells and two sources located on op- 
posite sides of a ten inch steel pipe 
is shown in Curve A of Fig. 12. The 
curve that results when a point source 











Stack of five cells used for the linear 
liquid over approximately 


Fig. 11. 
measurement of 
thirty-six inches. 
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is used instead of a strip source is 
shown in Curve B. 

The curve of liquid level versus per- 
centage transmission for a two cell 
strip placed seven inches outside of a 
tank is shown in Fig. 13. A strip 
source having the same length and con- 
taining 500 microcuries of radium was 
placed inside the tank at the indicated 
distances. 

Fig. 14 shows the difference that re- 
sults in liquid level indication when 
working with materials having differ- 
ent densities. The measured specific 
gravity of the kerosene was .789. 


Fig. 15 shows the relationship be- 
tween the current when the tank is 
empty and the current when the tank 
is full when the source is immersed in 
the liquid at various distances from 
the edge of the tank. It is particularly 
interesting to note the behavior of the 
current when the sources lie closer to 
the edge of the tank than 5 inches. 
Under these circumstances, back and 
side scattering of the radiation from 
the liquid causes the current to be 
greater when the tank is full than 
when it is empty. 


Measurement and Control of the 
Level of Crushed Coal 

An installation for measuring and 
controlling the level of crushed coal 
feeding a coal pulverizer is shown in 
Fig. 16. The problem here was to con- 
trol the rate of feed of the star feeder 
so that the head of coal in the secon- 
dary hopper remained constant. In 
this installation two 500 microcurie 
radium strip sources were mounted on 
one side of the hopper; the two meas- 
uring cells were mounted as a stack 
on the other side of the hopper. The 
distance between the source and cells 
was approximately 16 inches. The 
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compensating cell was mounted on 4 
junction box on the top of the ca/ 
stack. The stack was connected toa 
Brown Electronik Electrometer tha 
was equipped with a pneumatic cop 
trol. This controlled the feed of th 
star feeder by means of a Vicken) 
drive. With this arrangement, it wa) 
possible to measure the level of the 
coal over a range of 12 inches ani 
to control the level to within + 4 
inch within this range. 


Separation of Liquids Having 
Different Specific Gravities i 

The problem that was solved by ti 
installation was to separate liquid) 
having different specific gravities by 
closing a solenoid valve at the momen 
the interface reached it. The system) 
used is shown in Fig. 17. The measur) 
ing cell and source were installed a 
the drain line at the bottom of th 
separation vessel. Thus, the interfa! 
passed the measuring point sever 
seconds before reaching the valve. By 
controlling the draining rate and th 
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Curve of per cent transmission versus liquid level with stack of two cells. 
source having the same length as the cells was located at the indicated distance within the t 
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Fig.14. Relationship between per cent trans- 
mission for various levels of water and kero- 
sene. Kerosene specific gravity .789. 


instrument response time it was pos- 
sible to synchronize the valve action 
with the interface position. Even 
though the separation vessel was used 
for three successive operations where 
the liquids had differences of specific 
gravities of 0.284, 0.148 and 0.073, it 
was possible to handle all three with- 
out changing the sensitivity. This 
was done by setting the control relay 
so that it operated on the smallest 
specific gravity change. 
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Fig. 15. 
and full current with 20 millicuries Cesium 
source located at various distances inside tank. 
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Fig. 16. Installation for measuring and con- 
trolling the level of crushed coal. 
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Fig. 17. Installation for the automatic separa- 
tion of products having different specific 
gravities. 
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gains in science for 1954 noted by GE research leader 


Demonstration by GE scientists of 
a direct light amplifier was a fitting 
climax for a year designated as 
“Light’s Diamond Jubilee,’”’ Dr. C. Guy 
Suits, vice president and director of 
research for General Electric, said in 
a Dec. 28th radio talk reviewing scien- 
tific progress during 1954. 

Commenting that while almost all 
the formidable geographic peaks of the 
world have now been scaled, Dr. Suits 
said that science still offers range after 
range of rugged and uncharted moun- 
tains to challenge the ingenuity of re- 
searchers. 

“New methods of generating and con- 
trolling light are among the most im- 
portant of these frontiers,” he said, 
calling special attention to the new 
light amplifier, a device that enhances 
the optical image on a screen by apply- 
ing energy to the screen itself rather 
than by modifying the projection equip- 
ment. 

Dr. Suits, in his year-end radio ad- 
dress over Station WGY, described 1954 
achievements in the search for new 
energy sources, adaptation of atomic 
power, improvement of semiconductor 
devices, as well as recent progress in 
high-temperature materials, astronomy, 
medicine, and a variety of other scien- 
tific areas. 


January 1955 


“A turning point in the history of 
atomic energy was reached this year 
when the Government terminated its 
strict monopoly by revising the Atomic 
Energy Act. The new law, however, 
still imposes extensive requirements 
for control and licensing, and falls 
short of a competitive free enterprise 
framework for the development of this 
new industry,” he said. 

Dr. Suits pointed out that during 
1954 GE officials flatly predicted that 
the atom will produce power for homes 
in five to ten years. 

He reported steady progress on the 
GE prototype reactor in the 225-foot 
steel sphere at West Milton, N. Y. Re- 
ferring to work done elsewhere, he 
said, “Nuclear propulsion systems for 
airplanes are less advanced, but ex- 
tensive and encouraging work in this 
field is under way also. 

“Solar power, with its promise of 
‘Fuel-free energy,’ seems an especially 
intriguing target,” he commented, “but 
it is a mountain ‘with its peak obscured 
by clouds.’ 

“For many years,” he _ observed, 
“scientists have sought a practical way 
of obtaining electrical energy from sun- 
light. Certain small-scale applications 
are commonplace — for example, the 
amateur photographer’s photoelectric 


exposure meter. However, a method 
for the large-scale production of electri- 
cal power from solar energy is still 
a remote goal. Although solar power 
sources may become practical in the 
future, in certain highly specialized 
applications involving very small 
amounts of power, the home and in- 
dustrial use of electric power from 
sunlight is still a long way off.” 


Reviewing electronics, he predicted 
semiconductor devices of germanium 
and silicon are destined to add an en- 
tirely new dimension to this field. 
Highly specialized techniques devel- 
oped during the past year have pro- 
duced silicon of the highest purity 
ever known. 


Dr. Suits described the demonstra- 
tion of a new method of light amplifica- 
tion, without use of electronic tubes, 
which was conducted in New York City 
recently by Dr. Fred Williams, head of 
GE light production studies, and D. A. 
Cusano, also of the Research Labora- 
tory. 


Dr. Suits stated at the time that 
“discovery of this light amplifier may 
be the clue to achieving ‘picture-on-the- 
wall’ television screens.” 
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the compression hygrometer; 
application of a new technique for 


the measurement of relative humidity 








By JAMES M. BRADY and H. D. BRAILSFORD* 


Abstract: It is the purpose of this paper to de- 
scribe a new instrument, now in the develop- 
ment stage, for the measurement of relative 
humidity. It is based upon the elementary phys- 
ical principle that if a sample of air or other 
gas containing water vapor is compressed, a 
stage in the compression will be reached where 
the contained vapor will saturate the space, 
providing the temperature throughout the oper- 
ation can be maintained constant. 


T°? be technically accurate, we should 

not speak of humid air or gas as 
containing water vapor. It is really the 
space or volume which contains the 
vapor, as Middleton! so clearly points 
out. Since, however, it is common prac- 
tice to refer to the air in speaking of 
humidity measurements, we shall do 
so in this discussion for the sake of 
clarity. This elementary theory gov- 
erning the saturation of air with water 
vapor can be expressed by the follow- 
ing equation: 


Where H,= per cent relative hu- 
midity, Vi = volume prior to compres- 
sion, and V2 = volume at which satu- 
ration occurs. 

From the equation it is obvious that 
a linear relation exists between rela- 
tive humidity; V; and V2. For exam- 
ple, if the air at ambient condition 
initially contained 50 per cent ‘of its 
maximum possible moisture content, 
or has a relative humidity of 50 per 
cent, saturation would occur when the 
volume had been reduced to % its 
initial value, assuming that the tem- 
perature could be maintained un- 
changed throughout the cycle. Unfor- 
tunately it is not possible to compress 
air without an accompanying tempera- 
ture rise, and since relative humidity 
is partly a function of temperature, it 
would therefore not be possible in 
practice to compress a sample directly 
to its saturation point. However, if 
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1Superior numbers refer to similarly numbered 
references in the Bibliography at the end of 
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we can maintain a small metallic ob- 
ject within the space where the air 
is being compressed, at the initial 
temperature, then at saturation a 
film of condensate should appear on 
the metal surface. If this surface is 
highly polished, the appearance of the 
condensate will be apparent optically 
as in the case of most well-known dew- 
point instruments. 

The theory, as you have noted, of 
the Compression Hygrometer is quite 
simple and its successful application 
is only contingent upon a proper con- 
sideration of certain basic require- 
ments in the mechanical design and 
construction. First, the vessel or cylin- 
der, and its associatel mechanism 


must be designed for perfect scaveng 
ing of previous samples; second, com 
pression of the sample must take pl 
without appreciable leakage; third, 
polished metal surface on which 
condensate appears must be of a meta 
having high heat conductivity an 
sufficiently conductive to the outsid? 
atmosphere that it can be maintaine 
at ambient temperature; fourth, then 
shall be no other surface within th 
cylinder cooler than the detecting mir 
ror; and fifth, actuation of the indi 
ing mechanism should occur coincident 
with appearance of the condensate. 
The experimental instrument cop 
sists essentially of a metal cylinde 
containing a piston. The end sectiond@ 




















































































































Fig. 1. Schematic Diagram of Compression Hygrometer 
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the cylinder is glass. The cylinder head 
contains a pressure relief valve and 
has a stud projecting into the glass 
end of the cylinder. The inner end of 
the stud is polished to form a surface 
mirror. The cylinder head is finned to 
insure good thermal contact with the 
atmosphere and is made of copper or 
similar metal having a high heat con- 
ductivity. The piston is driven by a 
motor through associated gearing and 
coupled to the various switches and 
other parts to provide for operation, 
as will be explained in detail. A point- 
er moving over a calibrated scale is 
also driven by the piston actuating 
mechanism through a magnetic clutch, 
so as to move in synchronization with 
the piston. A lightbeam is projected on 
to the mirror and reflected into a 
photo-cell. The photo-electric circuitry 
is such that any interruption or abrupt 
reduction in the intensity of the light 
reaching the photo-cell will release the 
magnetic clutch driving the pointer, 
and cause the pointer to stop at what- 
ever position it has attained when the 
light interruption occurs. 


The schematic diagram in Fig. 1 
shows the basic construction of our 
experimental model, and its operation 
is as follows: 


The instrument operates in sam- 
pling cycles which are initiated by a 
switching pulse supplied in the present 
model by a clock motor at one-minute 
intervals. When the instrument re- 
ceives its starting pulse, a geared-head 
motor (26) drives through a Scotch 
yoke mechanism, the piston (13). The 
cylinder (11) is of aluminum alloy and 
its upper section is of Pyrex glass tub- 
ing (10); the cylinder head (17) con- 
tains a valve (21) is finned to provide 
suitable heat conduction to the outside 
atmosphere and has an integral stud 
projecting into the glass section of the 
cylinder containing a polished area 
(14) which serves as a condensing sur- 
face. At the start of the cycle, the 
valve is open and is held open by the 
cam (35) for three and one-half com- 
plete cycles of the piston. This is to 
insure scavenging of the cylinder. On 
the fourth stroke the piston draws a 
sample into the cylinder. The cam al- 
lows the valve to close when the piston 
has reached bottom dead center. The 
Scotch yoke mechanism is designed to 
provide for a crank travel of about 
twenty degrees with no piston move- 
ment, when in both dead-center posi- 
tions, to eliminate the possibility of 
the valve closing at other than dead 
center, The piston now moves on its 
compression cycle and when saturation 
18 reached, appearance of the conden- 
Sate interrupts the light beam and 
actuates the photo-cell (56) which 
through the vacuum tube (58) opens 
the relay contacts (60 & 61) to de- 
energize the magnetic clutch (48). 


The operation of the magnetic clutch 
controls the indicating pointer and is 
as follows: 
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Volume-Calibration Relationship 
Diagram 


Fig. 2. 








Fig. 3. Complete Instrument with Calibrated 
Scale. 


For the first three revolutions of the 
sampling cycle the clutch is energized 
and causes the pointer to sweep back 
and forth across the scale. Note that 
the pointer, when so locked to its as- 
sociated pinion, is linearly in phase 
with the position of the piston so that 
if our scale is calibrated in terms of 
percentage compression, the pointer 
will always indicate the position of the 
piston with respect to its limits of 
travel. When the piston moves on its 
compression stroke the pointer is 
locked to its driving pinion by means 
of the magnetic clutch, but the instant 
the clutch circuit is broken, the pointer 
stops by virtue of a small friction 
clutch. When saturation occurs, con- 
densate on mirror de-energizes mag- 
netic clutch and the pointer remains 
at rest, indicating the relative humid- 
ity as calibrated on its scale. 


At the conclusion of the compression 
stroke, the crank travels a few degrees 
past top dead-center, allowing the 
valve to open and the motor is stopped 
by means of a reverse braking mech- 
anism, the details of which are purely 


mechanical and unimportant to the 
understanding of the instrument. 


The instrument may be calibrated 
(Fig. 2) by measuring the total cylin- 
der capacity V,, the piston displace- 
ment V2 and residual volume, V;-V2. 
The relative humidity will then bear 
the relationship shown on the figure 
where zero is at the position the pis- 
ton would attain were it to fully 
close the cylinder. The lowest value 
the instrument can register is, of 
course, determined by the compression 


V 
ratio (v7) for which it is de- 
signed. P 


A compression ratio of ten to one 
for instance would put the low end of 
the scale at ten per cent relative hu- 
midity. 

There are three basic inherent 
sources of error in the compression 
method of humidity measurement. All 
are capable of rigorous analytical 
treatment which I shall not undertake 
at this time. 


The first basic error is concerned 
with the rise in temperature of the 
condensing surface due to heat trans- 
fer from the sample as it is com- 
pressed, the net result of which is to 
show a lower relative humidity value. 
This type of error can be reduced to 
an acceptable minimum by having the 
condensing surfcece part of a metallic 
mass of high heat conductivity and by 
providing an operating cycle sufficient- 
ly rapid so that the condensing sur- 
face does not have time to absorb 
enough heat to appreciably effect its 
temperature before the indication has 
been completed. The second inherent 
error is contingent upon the fact that 
no condensate can actually appear 
until the volume has been reduced 
slightly below the true saturation 
value. This type of error can be re- 
duced to a negligible value by suitably 
proportioning the total volume of the 
sample chamber with respect to the 
area of the condensing surface; that 
is, the greater the ratio, the less mois- 
ture has to be condensed and the 
smaller the percentage of error. An 
additional correction can be accom- 
plished in practice by a slight shift in 
the scale. The third basic error is that 
caused by the lag between the appear- 
ance of the condensate and actuation 
of the indicating member. This error 
also can be compensated by a shift or 
lead in the scale. 


Fig. 3 shows a photograph of the 
apparatus. It should be emphasized at 
this time that the Compression Hy- 
grometer has not been engineered to a 
commercial production, however, the 
experience of the writers in testing 
experimental models has indicated 
that this type of instrument can be 
produced with an order of accuracy 
fully comparable to much more elabo- 
rate apparatus employed for precision 
humidity measurements, 
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Dr. Trimmer’s Article on Robots 
vs Human Beings is Subject of 
Discussion 


Editor: 


The article by Prof. Trimmer, in the 
November issue of the ISA Journal, on 
the subject “Some Differences Between 
Robots and Human Beings in the 
Process of Decision-Making” was a 
most stimulating and lucid exposition 
of a very interesting subject. How- 
ever, I should like to discuss further 
that section of his paper with which, 
I assume, he justified the word “Dif- 
ferences” in his title. The first state- 
ment in this section reads “under given 
circumstances the robot would always 
make the same (predictable) decision. 
This includes the times when the robot 
would appeal to chance.” 


This is a statement which, if I un- 
derstand it correctly, I cannot accept. 
The essence of the idea of chance is 
that in any one particular case, predic- 
tion is impossible, even though predic- 
tion of the average of a large number 
of cases might be quite accurate. Now, 
on any occasion when the robot appeals 
to chance, its decision is quite unpre- 
dictable, being determined by numer- 
ous unmeasurable and minute varia- 
tions in the state of the gambling mech- 
anism used. This is analogous to 
the free will decision of the human 
brain when no conclusive arguments 
are available. Its decision is affected 
by numerous unmeasurable variations 
in such factors as how well it slept 
the previous night, what was consumed 
for breakfast, what the morning paper 
revealed about the state of the stock 
market and so on. Thus, in the case 
of both the gambling robot and the 
human brain, the same set of circum- 
stances will certainly not result in the 
same decision each time. On the other 
hand, taking the average of a large 
number of cases, we can predict a 
human brain’s decisions with a fair 
degree of accuracy, if we know some- 
thing about its beliefs, principles, and 
environment, just as we can with the 
gambling robot. 

One complication that might be men- 
tioned here is that the computation 
ability, beliefs, and environment of the 
human brain are continually develop- 
ing and changing. Even this feature 
could be incorporated in the robot 
brain, however. For instance, the pro- 
gressively minded young robot might 
have built into it a negative feedback 
device which would, after the event, 
compare the results of its progressive 
decisions with those that would have 
been achieved by a more conservative 
policy. It would then modify its pro- 
gressive outlook for future applications 
if the comparison justified it. Such a 
machine might possibly end its life as 
a die hard Tory. 
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The second idea I wish to challenge 
is Professor Trimmer’s statement that 
“man cannot delegate to the machine 
the human power of making decisions” 
because all actions of the machine are 
“in fact decided upon in advance by 
the designer — he must face and decide 
in advance all the questions which the 
robot controller may conceivably en- 
counter later.” No designer lives long 
enough to do this; that is why he 
builds the machine. What in fact the 
designer does do, even in the case of 
the simplest non-gambling robot, is to 
build into the machine certain prin- 
ciples of action or decision making 
which he knows will lead to the right 
answer, in all the circumstances he 
can anticipate. He then sets the ma- 
chine loose with full power to take 
action based on these principles as 
occasion arises. 


For instance, in the design of a back- 
pressure control installation, the prin- 
ciple the designer incorporates as that 
an increase in pressure will require an 
increased value opening. He does not 
attempt to calculate the required valve 
position for every conceivable condi- 
tion of pressure, fluid density, and 
throughput, and instruct the valve ac- 
cordingly. He need only determine 
certain limiting conditions and select 
certain characteristics in his equipment 
(e.g. linear control valve or character- 
ized, proportional control action with 
reset or without) which he believes 
will give optimum performance, but 
which it should be noted are not es- 
sential for a performance of some 
standard. (Provided he has incorpo- 
rated the correct principles, the con- 
troller will always work, after a fash- 
ion.) The controller, if left to itself 
(and one of the tasks an instrument 
engineer sometimes has is to persuade 
process operators to leave controllers 
to themselves), will then decide the 
correct control valve position for each 
set of operating conditions, as those 
conditions arise. It will do this by 
using the principle of negative feed- 
back. This is a very different principle 
from that ef open loop prediction which 
is the method the designer is obliged 
to use when he wishes to calculate the 
valve position for a particular state of 
the process. 


Surely all this is precisely analogous 
to the application of the principle of 
delegation of authority in any well run 
business organization. The senior exec- 
utive trains his subordinate, whom he 
has selected with those characteristics 
required for optimum performance in 
mind, in the companies’ methods and 
principles, and then turns him loose 
with full authority in the appropriate 
field. It is true that in both cases, the 
senior brain could conceivably consider 
every possible set of circumstances and 
decide in advance the action to be 
taken, but this would render a decision- 
making delegate completely superfiu- 
ous. Also, what the senior brain could 








do is irrelevant; what is important jg 
what, in fact, he does do. In both 

he gives the delegate full authority to 
make decisions in his own prescribed 
field of activity, but, again in both 
cases, he retains the right to intervene 
at any time and withdraw that author. 
ity. 

Thus, I believe that Prof. Trimmer 
has not provided satisfactory evidence 
for the idea that there are significant 
differences between the human brain 
and the ultimate in robot brains. To 
the outside observer, the gambling 
robot is as unpredictable as the free 


choosing human, while in the normally ” 


accepted sense of delegation, even the 
simplest robot has been delegated the 


human power of making decisions, in © 


its particular field, as truly as the 

junior executive has been delegated his 

authority by the company president, 
—D. Breckner, M.A. 





“Robots Forever the Captive Of 
Its Structure” Is Reply of Dr. 
Trimmer 

Editor: 

Though it was probably the least of 
his intentions, Mr. Breckner neverthe 
less stimulates me to discourse on the 
distinction between responsibility and 
authority. (So far as chance and 
gambling are concerned, I prefer to 
restrict the term “decision” to the de 
cision to appeal to chance, and to use 
a different word for the outcome of 
such an appea!.) 

When a junior executive accepts 
from his boss a detailed set of instruc 
tions to be carried out, he is accepting 
responsibility. It is easy and pleasant 
to delegate responsibility to human or 
robot subordinates. Everyone knows 
the gratification in being relieved of 
responsibility by having been able with 
assurance to call upon some other 
person or some thing to accomplish an 
appointed task at an appointed time 
in an appointed way. 

But authority is more subtle and 
more profound. Reflect for a moment 
on what it means to command. It may 
be a humdrum matter to issue orders, 
or to transmit instructions, or to re 
peat a command originated by someone 
else — but what a mystical, breathtak 
ing thing it is to command! The tran& 
cendent element here is freedom, the 
freedom to decide. 

For example, the President of the 
United States is charged with certail 
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responsibilities, known in advance to 
him and to the electorate — briefly, t 
responsibility of “running the goverl 
ment”. But he is also clothed witl 
authority — for instance, the authorit! 
to unlock our atomic arsenal. Botll 
responsibility and authority must b 
bolstered by corresponding apportio 
ment of power. The distinction lie 
in the fact that the responsibilities 
decided in advance, many of the 
being defined in the Constitution; 
whereas the authority is delegated fot 
the express purpose of having the F 
ident make decisions which the elect 
rate would not be in a position to maxe 
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ant is In delegating responsibility, one 
cases, transmits knowledge and power; in 
ity to delegating authority, one transmits 
cribed freedom and power. One can evidently 
both give a robot knowledge (or informa- 
rvene tion), and one can certainly give it 
uthor- power. The moot question is: can one 
give it freedom? My answer is in the 
immer negative; I would claim the robot is Conducted by H, A. Hulsberg and J. W. Hutchison 
idence yer the captive of its created struc- 
ifeant | ore"n a way that man is not. Ad. A Level System for Paper Stock or Slurry 
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The application engineer and process engineer are called 
upon many times to use ingenuity in the solution of every- 
day problems. This is usually the case when standard 
components and instruments must be combined for an 
unusual application or when instruments must be modified 
in the shop. This page will bring one solution to such prob- 
lems in addition to other aids. These will include practical 
mathematics and applied engineering for the Instrument 
Engineer. 


POIDOMETER FOR CONTROL OF 
GRANULAR MATERIAL 


There are numerous types of Poidometers on the market. 
Each of these had some disadvantage which made it unsuit- 
able for the control of wet oyster shell feed to a kiln. Those 
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Poidometer for Shell Feed Control. 





with suitable sensitivity were not sufficiently rugged nor 
adequately protected from corrosive conditions. Those that 
were rugged enough were not sufficiently sensitive. The 
kiln feed belt was originally equipped with a mechanical 
scale, connecting the weight sensitive roller through link- 
ages directly to the feed gate. The feed weight adjustment 
was by means of loading the scale beam with weights.. This 
Poidometer was insensitive because it depended upon me- 
chanical linkages and could not supply the power to adjust 
the feed gate adequately. It also had no means of recording 
the belt load so it was impossible to calculate a material 
balance for the process. 


A pneumatically operated Poidometer including a load 
recorder was developed from components of standard instru- 
ments with a minimum of change in the existing equipment. 
The modified Poidometer with the arrangement of these 
additions is shown in the Figure above. The linkage between 
the pivoted roller and the scale beam was replaced with an 
air loaded balance which is a standard control valve dia- 
phragm motor, with the spring removed. The area of this 
diaphragm and the length of the lever arm were so arranged 
that when in balance each pound of air pressure to the pneu- 
matic balance equals a pound of load per foot on the feed 
belt. 

A standard valve positioner was used as a load controller 
to maintain the balance between the air loading and the 
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load on the belt. The output of the positioner was connected 
externally to a piston type pneumatic operator used to regy- 
late the feed by adjusting the hopper gate. The output preg. 
sure was also fed back to the control bellows of the posgi- 
tioner for stability. 

This arrangement permits the recorder and the load 
adjusting valve for the poidometer to be located at the 
control end of the kiln. By using the Poidometer record 
and the footage counter on the feed belt, material balances 
can easily be calculated for production records. 

This pneumatic Poidometer proved to be very rugged and 
sensitive. Its action is positive and immediate with no 
cycling. It has been in trouble-free operation for over five 
years. 


PRESSURE RATE ALARMS 


In some reaction systems, a sudden change indicates a 
dangerous condition. This change may occur over a range 
of operating conditions so a pressure alarm switch on the 
transmitter output cannot be used to give warning of the 
sudden change. 

A pressure switch incorporating a rate action feature to 
operate over the full range of the output of a standard 
pneumatic transmitter as shown in the Figure below was 
built for this service. It was made from a standard bellows 
sub-assembly from a proportional with reset controller. A 
connection from the floating arm was made to actuate a 
Micro switch when the pressure in the upper bellows in- 
creased a definite amount over that of the lower bellows. 
A bleed in the form of a capillary restriction was installed 
between the two bellows. This bleed is adjusted to the 
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operating conditions of the process. : 

The air pressure from the transmitter is connected { 

directly to the upper bellows and through the bleed restric 

tion to the lower bellows; thus, a gradual pressure change , 

such as is normally encountered, will affect both bellows , 

almost simultaneously, causing little movement of the float- ‘ 
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ing arm. A sudden pressure increase from the transmittef 

will force the floating arm downward, closing the Microg 1 







switch and actuating the alarm. The Micro switch is of t by 
manual reset type so that the alarm is energized until 
button is pushed to reset the alarm system. This gives ti 
operator sufficient time to detect the source of the trouble 
and correct it. 

This system has operated very satisfactorily on the ty? 
of installation described. The whole assembly is qui 
compact and is mounted in a standard cast iron junctié 
box. 
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Process Instrument School 
Begins Second Year at West Lynn 


By Lester R. Allen, Jr.* 


UPPORTED by over seventy-five 

years’ experience in developing new 
industrial and laboratory instruments, 
the Measurements Laboratory — head- 
quarters of General Electric’s Instru- 
ment Department — is fully geared to 
the accelerating need for new ap- 
proaches in instrumentation. 


In the past the laboratory facilities 
have been available for many service 
engineering schools, the most re- 
nowned of which is the Aircraft In- 
strument School, attended by aviation 
instrumentation people from all over 
the Western hemisphere. 


In 1954 a training school for GE 
process instruments was inaugurated. 
The introduction of the school followed 
hard on the heels of the introduction 
of the General Electric line of record- 
ing controllers in the Spring of 1954. 

The school is providing instruction 
to General Electric customers and serv- 
ice engineering personnel. The en- 
thusiasm and interest of these classes 
prompted the department to prepare 
brochures covering the curriculum and 
all pertinent information on the school 
earlier than it had planned. These 
brochures are currently being distrib- 
uted throughout industry. 

Facilities 

The process instrument school is 
located in the Measurements Labora- 
tory of General Electric’s Instrument 
Department at 40 Federal Street, West 
Lynn, Massachusetts. The building is 
adjacent to many factory areas where 
the manufacture and application of in- 
struments may be observed. 


Classes are held in a modern lecture 
room, adjoining a complete laboratory 
with work benches for practical work 
on instruments. These rooms are air- 
conditioned, and equipped with modern 
classroom, furniture, lighting, and 
equipment for lecture and laboratory 
work. 


West Lynn is approximately 10 miles 
north of Boston, and readily accessible 
by public transporation. Transporta- 
tion is furnished to students upon re- 
quest. 

Since the Measurements Laboratory 
also serves as offices for the entire fac- 
tory sales and engineering activity of 
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the Instrument Department, specific 
problem conferences with Process In- 
strument application and design engi- 
neers are arranged for students on re- 
quest. 

Enrollment 

Basically, an interest in process in- 
strumentation and a desire to learn 
about new developments are the only 
requirements for enrollment. Some 
background in electrical and mechan- 
ical fundamentals, however, will allow 
the student to derive the maximum 
benefit from the courses. 

Enrollment is free and includes all 
necessary course materials. Students, 
or their employers, pay for their own 
transportation and living expenses. A 
variety of suitable living accommoda- 
tions are available in Boston, Lynn, or 
nearby Salem. The school staff helps 
in locating accommodations for those 
students needing this assistance. 
Courses 

Four separate courses are offered re- 
quiring a total time of eight days. 
Course One, of three days duration, 
covers the GE Potentiometric Re- 
corder-Controllers with Pneumatic Con- 
trol. Course Two covers the GE AC 
Bridge Recorder-Controllers and Elec- 
tric Control and lasts two days. Course 
Three also requires two days and 
covers GE Millivoltmeter Pyrometers 
and Resistance Thermometers. Course 
Four lasts just one day and involves a 
study of GE primary elements. 

Among the general topics discussed 
are the theory of operation, description 
and operation of such component parts 
of the Potentiometric Recorder as the 
Hall effect converter, balancing ampli- 





fier, magnetic standard and servo am- 


plifier and the mechanical details, op- 
eration and construction of electric and 
pneumatic control units, installation 
and maintenance. 


Data Courses 

Each of the courses includes lecture 
sessions, discussion periods and prac- 
tical bench work on the subject instru- 
ments. The courses are designed to 
progress from basic concepts through 
installation and maintenance of instru- 
ments. As an integral part of courses 
One and Two, a tour of the process in- 
strument manufacturing facilities is in- 
cluded to acquaint the student with 
GE production and test techniques. 

The school staff is composed of field 
service supervisors, especially skilled 
and experienced as process instrumen- 
tation engineers. Classes are conducted 
Monday through Friday from 8:00 a.m. 
to 5:00 p.m., with a one hour luncheon 
recess. The sequence and frequency of 
courses is elastic, for scheduling ac- 
cording to demand. Courses are offered 
separately, so that students who desire 
to concentrate on a particular instru- 
ment may do so. 

Students who complete any one 
course, or a combination of courses, 
are awarded a certificate. 

Any reader interested in attending 
the course may address a letter to: 
Process Instrument School, General 
Electric Company, 40 Federal Street, 
West Lynn 3, Mass. 





INSTRUCTOR Cliff Mattoon overseeing 
the bench work of (left) Glenn Lael, 
Process Instrument Specialist from G.E.’s 
Cleveland Office, and (right) George 
Corwine, Sales Engineer. 








PROCESS INSTRUMENT School in the Measurements Laboratory of General Electric's 


Instrument Department at West Lynn, Massachusetts. 


This classroom scene shows 


Irving C. Moulton, Field Service Supervisor of the Instrument Department Service 
Engineering, explaining servo-amplifier problem. 
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CALCULATING RESTRICTION ORIFICES FOR 
LIQUIDS 


R AS LONG as industrial plants have had flow problems, 

the instrument man and his supervision have had the 
chore of calculating the size for various types of restriction 
orifices. There are many different ways to accomplish the 
job; a practical way is the “cut and try” method followed 
by an analysis of the results. If records are maintained, the 
experience usually yields a good rule to follow. 


The purpose of this first article in the Maintenance Log 
series is to present one way to calculate the size of restric- 
tion orifices for installation in one inch pipe lines in liquid 
service. 

For many years the C, system has been found to be a 
convenient means for rating control valve flow capacity. 
Taking this leaf from the page of experience, let us apply 
C, constants to restrictions in liquid lines as a means of 
calculating these restriction sizes. 


DEFINITION OF C, 

Being the same for any application, the term C, for an 
orifice restriction may be defined as that flow of water in 
gpm through the restrictor with a 1 psi pressure drop. Ex- 
pressed mathematically; 

Vm /G 


en wv ih non-viscous liquids) (1) 
Vx = flow in gpm at flowing temperature; 
P, = upstream pressure, psig; 

P, = downstream pressure, psig; and 


G = specific gravity at flowing temp. (water = 1.0). 


EXAMPLE OF CALCULATION 


The curves in Fig. 1 have been calculated for orifices in 
one inch standard pipe. As an example of the use of the 
curves, suppose it is necessary to purge the bonnet of a 
control valve carrying slurry, and 2 gpm of purge liquid 
(specific gravity 0.81) is required. The source of the purge 
liquid is a 100 psig line, and the pressure in the valve 
bonnet is 75 psig. Substituting in equation (1). Required 


C, = 2.0\/0.81 = 2x 0.9 = 0.36 


V/ (100 —75) 5 
From curve A, a 0.140 inch ID orifice is required. 











Fig. 1 
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BASIS OF CALCULATION 


The curves have been calculated on the basis of nop. 
recoverable loss through a square-edged orifice having g 
thickness at the orifice of 0.1 of the orifice diameter, For 
non-recoverable loss, the efficiency and velocity of approach 
factor for 24% and 8 diameter orifice connections were used, 
No correction was made for small orifices. Accuracy of the 
calculation will be approximately + 4%. The values of C, 
were derived as follows; 


V, = 340 Ed? /hw 
V6 





V; = flow rate, gph, at flow temp. 


E = orifice efficiency, including velocity of approach, for 
2% and 8 diameter pipe taps; d = orifice inside dia., inches; 
and, hy = pressure differential, inches of water. Converting 
to gpm, and converting inches of water to psi: 
Vm = 340 mae /hy x 27.6 
ehh Aa (3) 
= 29.8 Ed® /P, — P, 
“oH (4) 


The values of E may be obtained from a flow meter hané 
book, such as Principles and Practice of Flow Meter Eng 
neering by L. K. Spink. In this book, “S” values are given, 

dad? 


where S = E___, where d is the orifice inside diameter, 
D? ; 


and D is the pipe inside diameter. 


CALCULATING BY VALVE AND FLOW SLIDE RULES 





The required C, factor may be calculated from a valv 
slide rule by calculating flow for a 1.0 psi drop and | 
gravity, and then referring to the curves for orifice siz 


Restriction orifices may be calculated directly from a fi 
meter slide rule by calculating the d required for the pr 
D 
sure drop, using 2% and 8 diameter pipe taps (not flange) 
First, however, the pressure drop must be converted 
inches of water by multiplying the drop in psi by 27.6. No 
factor is used for this calculation. 


CURVE PLOTTING DATA 


For those who want to make curves for other pipe 8 
the points of the curves of Fig. 1 are given below. 
efficiencies E are assumed the same for a given d regardl 














D 
of pipe size. Also d should be corrected for actual pipe § 
D 
d | d 
d D E a? Cc, d D E a? Cc, 
— — — —_ ae — = _ 
05 .0477 .606 .0025 .0452 40 .381 670 §=.1600 = 3.20 
10 .0954 .610 0100 .1818 45.429 693 .2030 4.19 
15 .1430 .617 0225 .415 50.477 721 .2500 65.86 
20 .1906 .625 0400 = .735 55 «524 757 .3020 6.81 
- —— 
25 .238 633 .0625 1.177 60 .571 so2 ©.3600 = 8.60 
30.284 644 0900 1.725 65 .619 .857 .4200 10.78 
35: 834.6538 «= «1120 2.40 10.667 .923 .4900 1841 
| 4 
| .75 .715 1.002 .5620 16.48 
Be oo ee i ee —_——4 
This month’s contribution is from H. A. Hulsberg, and curves 
prepared by W. H. Schafer, both with Blaw-Knox Co., Chemical 
Div., Pittsburgh, Pa. 
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F. G. Tatnall Named Chairman of Sections and Membership 


Francis G. Tatnall, Manager of Test- 
ing Research of Baldwin-Lima-Hamil- 
ton Corporation and a member of the 
Philadelphia 
Section has been 
named Chair- 
man of the ISA 
National Sec- 
tions and Mem- 
bership Commit- 
tee for 1955 by 
President War- 
ren H. Brand. 
He succeeds Mif- 
flin S. Jacobs, 
President of M. 
S. Jacobs & As- 
sociates, Car- 
negie, Pa., and a member of the Pitts- 
burgh Section, who served as the 1954 
national chairman and made an out- 
standing record in membership activ- 
ity and Section co-operation. 


F. G. TATNALL 


In taking over his new ISA assign- 
ment, Mr. Tatnall has already begun 
the task of building a special member- 
ship drive committee of key-men in all 
major areas of the country. It is 
planned that his organization of team- 
workers will implement the Society’s 
1955 membership drive. 


Frank, as he is most often called by 
his friends, will carry the Society‘s slo- 
gan “Ten Thousand Members Strong 
for ISA’s Ten Years,” by personally 
visiting many of the Section meetings 
to help the individual Section Member- 
ship Committees to spur along their 
own local membership drives. Since 
Mr. Tatnall travels extensively, and, 





he says, “that is about 90 per cent of 
my time,” he will be able to maintain 
close personal contacts with Section 
membership activities. 


During the First World War, Mr. 
Tatnall was a second lieutenant, Army 
Engineer Corps, 76th Division, A.E.F. 
He was graduated with a B.S. degree 
in mechanical engineering in 1920 
from the University of Pennsylvania, 
and in 1925 received his M.E. degree. 
He was Assistant to the President of 
the Riehle Testing Machine Co., Phila- 
delphia, from 1924 to 1926, and later 
became associated with A. H. Emery 
and A. C. Tate at Stamford, Conn., 
where he formed the Emery-Tatnall 
Co., developing a new line of hydraulic 
testing machines. In 1928, his firm be- 
came associated by contract with Bald- 
win-Southwick Corp., for mutual devel- 
opment of testing machine business. 
Mr. Tatnall became manager of the 
Testing Machine Department and in 
1943 was appointed Manager of Testing 
Research for Baldwin Locomotive 
Works, continuing development of stat- 
ic and dynamic testing equipment, ex- 
perimental stress analysis, and aero- 
dynamic apparatus. 


Mr. Tatnall is a member of the 
American Society for Testing Mate- 
rials, American Society for Metals, In- 
stitute of Aeronautical Sciences, Ameri- 
can Concrete Institute, Franklin Insti- 
tute Committee on Science and the 
Arts, the Highway Research Board, the 
Pressure Vessel Research Committee 
of the Welding Research Council, and 
the Society for Experimental Stress 
Analysis. 





ISA Now Affiliated With AAAS; 


The Instrument Society of America 
has become an official affiiliate of the 
American Association for the Advance- 
ment of Science following the formal 
membership ratification by the AAAS 
Council and the AAAS Board of Direc- 
tors. 


Each ISA member has received noti- 
fication of the national Society mem- 
bership and an invitation from AAAS, 
to join the Association. The national 
Scope of AAAS, which represents all 
science, seeks both to advance science 
and to promote human welfare. Past 


4 President Willian A. Wildhack has 


| curves 
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been authorized to sponsor the indivi- 
dual applications of ISA members for 
AAAS membership. 
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Personal Memberships Invited 


In announcing the ISA membership 
affiliation, Raymond L. Taylor, Associ- 
ate Administrative Secretary, stated 
that “In a very real sense, instruments 
have been one of the oldest interests of 
the AAAS. The journals of the Asso- 
ciation have numerous articles of inter- 
est to those concerned with instrumen- 
tation, and in recent years, Science 
publishes an annual Instrument Issue 
in the fall. The annual meetings of 
AAAS nearly always have programs 
that include papers which deal, direct- 
ly or indirectly, with new instruments 
or techniques, as do the exhibits of the 
AAAS Annual Exposition of Science 
and Industry.” 


ISA members who are interested in 
further information may _ contact 
AAAS, at 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. 


ISA Co-sponsors Florida Univ. 
Symposium Jan. 31 - Feb. 2 


From January 31 to February 2, The 
Instrument Society of America will 
share sponsorship of The Sixth Annual 
Southeastern Symposium on Industrial 


Instrumentation. Co-sponsor for the 
meeting will be the University of 
Florida where the Symposium is sched- 
uled to be held. 

Program arrangements are under 
the direction of W. C. Hackler of the 
University of Florida’s College of En- 
gineering while the exhibits will be 
arranged by Jack Barker of the Taylor 
Instrument Companies. 

Speakers for the Sixth Rennesints 
will include Jack Barker of the Taylor 
Instrument Companies, W. H. Mat- 
thews of Chemstrand Corp., T. C. 
Chitty of The Foxboro Company, E. R. 
Hendrickson of the University of 
Florida, A. M. Johnson of Beckman 
Instruments, Inc., C. J. Wood and 
Phillip Wolf of North American Phil- 
lips, H. H. Kieckhefer of Barber-Col- 
man Company, Ralph Webb of Carbide 
and Carbon Chemical Company, James 
Upson of Union Bag and Paper Com- 
pany and J. Bowman of E. I. du Pont 
de Nemours Co., Inc. 

Dr. Donald C. Campbell, M. I. T., 
will present the banquet address and 
R. C. Specht, American Agricultural 
Chemical Company, will serve as toast- 
master. 

One of the feature events of the 
meeting will be a panel forum led by 
Messrs. Webb, Upson and Bowman on 
“What Industry Expects From Instru- 
ment Engineers”. The group will con- 
duct a detailed discussion of why in- 
dustry expects an instrument engineer 
to be well grounded in engineering plus 
some specialty such as textiles, paper, 
etc. Methods for finding and training 
the instrument engineer and his proper 
status in industry will also be re- 
viewed. 

Papers to be presented at the Sixth 
Symposium will include: Instrumenta- 
tion in Southern Industrialization, 
Magnetic Flowmeters, Flow Colori- 
metry, Air Pollution, X-ray Diffraction, 
Instrument Mechanics Training and 
Electronic Proportional Temperature 
Controls. 

Some of the latest developments in 
industrial instruments will be dis- 
played in the exhibits and manufac- 
turers will provide expert instrument 
men for consultation and counselling. 

A banquet ticket and a copy of the 
published bulletin containing the 
papers which will be presented is in- 
cluded in the $10 registration fee. 

For further details, contact: W. C. 
Hackler, Engineering and Industrial 
Experiment Station, University of 
Florida, Gainesville, Florida. 
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ExecDirector’s Diary 








As you may recall from reading my 
December Diary, I promised to high- 
light the activities of the National 
Office so that you may be continually 
informed of the plans and progress 
which we are making. 


Let me tell you first how we have 
organized the personnel in the National 
Office. Proper division of work and 
clear assignment of responsibility and 
accountability are just as important 
in our small force as they are in a 
much larger office. In fact, the ob- 
servance of these principles is even 
more vital to the smooth functioning 
of a small team because so many in- 
dividuals have to wear several “hats” 
in performing the varied headquarter’s 
functions. Directly reporting to me 
are Charley Covey, Publications Mana- 
ger; Ruth Helbling, Accounting; Elsey 
Johnson, Membership and Publications 
Sales, and Ruth Miller, Secretarial. In 
the ISA Journal department, Charley 
Covey has Harvey Mitchell as Manag- 
ing Editor, with Walter Reddy, Lois 
Hite, and Betty Rehorst, doing the 
many tasks connected with preparing 
materials, publicizing the Journal, and 
maintaining records of advertising con- 
tracts and of mailing lists. In the 
Membership and Publications Sales 
group assisting Elsey Johnson are 
Nancy Mascara, Evelyn Suto, Patricia 
Rafter, and Dolores Ferdiani. This 
makes a total of 13 here at the National 
Office and I am convinced that it is a 
“lucky number” for a winning combina- 
tion. 

As was mentioned in the December 
Diary we are all getting more cost- 
conscious. In the early stages it is a 
little trying to examine each expendi- 
ture, no matter how small in amount, 
to determine if it should be spent at 
all, and if so can we get the job done 
for less. Yet, this is already providing 
some dividends and we will continue 
to persevere for economics all along 
the line. 


We are catching up with our corres- 
pondence also. Unfortunately, many 
letters were laid aside without replies 
because of the pressure of other work 
or because there was no one in a posi- 
tion to give the answers. We are taking 
care of these and expect to be current 
by the time you are reading this. For 
some of the same reasons our member- 
ship records were not accurately main- 
tained. Here and there we failed to 
put a new member on the roster, or 
failed to respond to a member’s inquiry 
relative to his transfer, status, etc. 
We are catching up rapidly and intend 
that membership service will be our 
strength rather than our deficiency. 


During December our publishers’ rep- 
resentatives began their contacts with 
advertisers and advertising agencies. 
The early returns indicate that their 
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efforts will be very productive in in- 
creasing the revenue from this source. 
As you will see elsewhere in this issue, 
the ISA Journal has added some new 
features to increase its readership in- 
terest. Doing so will make it more 
attractive to advertisers as well. In 
addition to our work to strengthen the 
Journal editorially, we are developing 
promotional materials to assist our 
publishers’ representatives in their sel- 
ling campaign. 

Fred Tabery is doing a grand job 
as our Exhibit Manager for the Los 
Angeles Show. The space reservations 
from previous exhibitors and from en- 
tirely new exhibitors are extremely 
encouraging, and we are expecting a 
“sell-out”. The Los Angeles Host Com- 
mittee headed by Dr. Deckman, Andy 
Anderson, and Bob Galley, are hard at 
work organizing the various commit- 
tees and laying plans for both the Con- 
ference and Exhibit which will assure 
that both events will be highly success- 
ful. 

Frank Tatnall is the new Chairman 
of the Sections and Membership Com- 
mittee. Frank has a tremendous res- 
ervoir of enthusiasm which will be 
poured over into his leadership of the 
1955 New Membership Campaign. Else- 
where in the Journal is a story about 
him. The slogan for his Committee, 
and for you too, is “Ten Thousand 
Members Strong for ISA’s Ten Years’”’. 
We in the National Office believe that 
this 25 per cent increase in our mem- 
bership is readily attainable if every- 
one connected with ISA does even a 
little bit to promote the prestige and 
value of being affiliated with our So- 
ciety. To organize these efforts, the 
National Office is offering a number of 
awards to ISA members and the Sec- 
tions. More details about how you 
can win a prize for yourself and for 
your Section will be mailed to you. 

And so I close another Diary. I hope 
you will not mind some repetition of 
subject matter from month to month. 
Yet my work, probably like yours, has 
a few central keys, each of which must 
be played constantly to maintain the 
melody. Very soon, however, as I get 
around to more Section meetings and 
meet more of you personally, I am 
bound to add new notes for my central 


theme. 


Dave Ross Appointed Editor 
Philadelphia Section Paper 


S. D. Ross of the Minneapolis-Honey- 
well Regulator Co., Industrial Division 
and a member of the Philadelphia Sec- 
tion has been named by Section Presi- 
dent Ralph Kimball to serve as Chair- 
man of the Publications Committee and 
Editor of The Transducer. 

Format of the Section’s newsletter 
will be revised to resemble that of a 
small newspaper with news style head- 
lines. 










Automation of U. S. Industry | 
In Next 10 Years is Forecast 


To maintain the standard of }iy 
we know today through the years to 
1964, an increased use of automati 
processes must be made in America 
factories and offices, according to the 
recent statement of John J, Rudolf, 
supervisor of automation for the Min 
neapolis-Honeywell Regulator Com. 
pany. 

Mr. Rudolf said there is need fg 
substantial increases in the Americay 
level of productivity to keep pace with 
the expected rise in the non-working 
population which will result from 
higher birth rates, greater longevity! 
and earlier worker retirement. odua 





production, lower costs, better products 
and more efficient utilization of spag 
will result from industry's adoption @ 
one or both of two basic types of aute 
mation. These are the automatic m 
ufacture of single products in larg 
quantities and the manufacture of ; 
number of different parts by a machin 
performing its operations accord 
to instructions fed to it by punch 
tapes or cards. : 
Automation, Mr. Rudolf predict 
will allow workers to be upgraded ané 
will abolish menial types «©. work 
While unions and management will 
responsible for properly training 
ployees who are displaced by auto 
machines, the majority of the work 
population will not feel the direct 
fects of automation. The sales 
for example, will be affected o 
through the need for new selling m 
ods, more opportunities for busin 
and more people in his field. 7 
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Irving Lefkowitz Joins 
Journal Staff as Associate 


President Brand has announced 
appointment of Irving Lefkowitz, RB 
search Associate in Mechanical En 
neering, Case Institute of Technolog 
as an Associate Editor on the IS 
Journal editorial staff. 

Mr. Lefkowitz graduated fré 
Cooper Union School of Engineer! 
in 1943 with a B. Ch. E. degree, 
was employed by Jos. E. Seagram# 
Sons, Inc., until 1953 when he joint @ 
the C.I.T. faculty. He is a membe } 
of the honor fraternity Tau Beta Pi. L 

He is co-author with Thomas § R 
Walsh of the technical paper enti 
“Optimizing Control of a Distillat 
Column” on page seven of this 
Mr. Leftkowitz is a member of the 
national committee on Computer 
Data Handling, and a member of # 
American Chemical Society and ® 
American Association for the Adval 
ment of Science. 
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Section Presidents are urged to @ 
point Section Correspondents to ? ‘. 
ISA Journal. When appointme Cc 
have been made, please advise ! 
Managing Editor. 
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Washington Section Sponsored 


“Syperpressure’”’ Symposium 


Members of the Washington Section 
sponsored a one-day symposium on 
November 15 with “superpressure” as 
the general theme. 

Three technical sessions covering 
“Design of Superpressure Equipment”, 
“Performance of Dead-Weight Piston 
Gages” and “Measurement of High 
Pressures” were conducted by Irvin 
Bregman of the American Instrument 
Company, J. L. Cross of the National 
Bureau of Standards and D. P. Johnson 
of the National Bureau of Standards. 

Mr. Bregman discussed and evaluated 
the design of pilot plant and laboratory 
equipment for the generation and con- 
tainment of pressures of great magni- 
tude. Pump designs, fixed and moving 
seals, pressure vessels, and safety de- 
vices were illustrated by means of 
slides. 

In his session on “Performance of 
Dead-Weight Piston Gages”, Mr. Cross 
described the significant factors which 
limit performance as to accuracy, sen- 
sitivity, and range. 


Concluding the symposium was a 
film entitled “The Meletron Story”, 
presented through the courtesy of J. C. 
Soraghan and Associates. The movie 
described the operation of pressure- 
actuated switches. 


October’s meeting of the Washington 


SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of ‘‘action” news 
are desired. 





AUTOMATIC PLANT SYMPOSIUM at Philadelphia Section meeting in December 
featured three speakers (second from left) Dr. Adam Abruzzi, Stevens Institute of 
Technology; Paul D. Barton, Chief Engineer, Sun Oil Co., and William H. Kushnick, 
new Executive Director in the national office of ISA in Pittsburgh. On the left is 
Charles D. Close, CDC Control Services and Chairman of Symposium Committee, and 
extreme right Robert T. Sheen, National ISA Secretary and immediate Past President, 
Philadelphia Section. 





Philadelphia Symposium on Automatic Plant Well Attended 


The Philadelphia Section can be Proceedings of the symposium have 
proud of its part in capsuling present- been transcribed and will be available 
day trends in the direction of “The in the near future. Registrants will 
Automatic Plant” by its sponsoring of receive a free copy. A few additional 
the December third Symposium on this copies will be available at $2 to mem- 
subject. Chairman Charles D. Close, bers, $3 to non-members. 
of the firm, CDC Control Services, is At the recent Section election, the 
to be congratulated on gathering an following members were chosen to 


serve in executive capacities during 
1955: President, Ralph Kimball of 
American Viscose Corp.; Vice-Presi- 
dent, John C. Koch of Conoflow Corp.; 


imposing group of speakers who 
tackled this difficult problem from 
many viewpoints. William Vannah, 





Section consisted of a symposium on Associate Editor, Centres Bagineoring, Treasurer, Howard J. Smith of Pub- 
“Sources of Instrument Information”. did an excellent job in pinch-hitting licker Industries; Secretary, Y. Wayne 
presented by Joseph Hilsenrath, Physi- for John Diebold, Editor, Automatic Miller of Brown Instrument Company 
cal Science Adminstrator at the Na- Control, in covering “Trends in Auto- and National Delegate, E. Albert Adler 
tional Bureau of Standards. mation” in the opening talk. of Sun Oil Company. — Don Jones. 
— aa i ae aa aero a —ISA— 
6 ’ 
on Leslie R. Graves Guest Speaker at New York’s Wayne County Section Holds 
anu ° 
Winter Conference to be Held February 23 iestrementetion School 


New York’s Annual Winter Confer- 
ence, scheduled for February 23, will 
be highlighted by a talk by General 
Leslie R. Graves, Vice President of 
Remington Rand, Inc. 


Nine ether speakers from the field 
of instrumentation and automatic con- 
trol will review various phases of the 
Conference theme, Scan-N-Log, Instru- 
mentation for Data Reduction and 
Presentation. 


An introduction to the Conference 
Will be made by D. Rubenfine of Ar- 
mour Research. He will be followed 
by H. S. Andrews of the Standard Oil 
Company of New Jersey discussing 
Primary Sensing Elements and Signal 
Conditioning Devices”, T. S. Hagan of 
Grumman Aircraft Co., “Analog Data 
Handling Methods”; T. C. Fletcher of 
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Beckman Instruments, Inc., “Analog 
Measurement and Conversion to 
Digits”; R. Stern of Fischer & Porter 
Company, “Digit Scanning Units”; A. 
Hawkes of Armour Research, “Auto- 
matic Typewriter, Card Punch and 
Tape Recording”; Dr. Truman Hunter 
of IBM, “Accounting Departments, Ma- 
terial Control and Engineering De- 
sign”; D. J. Dinzik of the Standard 
Oil Company eof New Jersey, “The 
Value of Automatic Logging to Man- 
agement”, and G. S. Daniels of Panellit, 
Inc., “The Automatic Factory”. 


Thirty-five members of the Wayne 
County Section attended the Fourth 
Annual Instrumentation School on Oc- 
tober 25. Electronic and pneumatic 
Mini-Line Recorders were described 
during the first session by R. E. Pocock, 
Sales Engineer for the Bailey Meter 
Company. Further classes covered the 
operation and maintenance of instru- 
ments related to flow-telemetering pres- 
sure-vacuum speed and associated con- 
trol equipment. 

November’s meeting featured the 
Instrument Society of America film, 


For more information concerning the “Principles of Automatic Control”. A 
technical sessions and other events of panel discussion by executives of local 
the Conference, contact Hamilton Bris- process plants on the management view 
tol, The Bristol Company, 250 W. 57th of instrumentation and pilot plant in- 
Street, New York, N. Y. — Irving R. stallations was the subject of the De- 
Schwartz. cember meeting.—H. L. Dirkers. 
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Automation is Main Subject at 


New Jersey’s January Meeting 

Nearly 150 members of the New Jer- 
sey Section turned out for Glenn F. 
Brockett’s discussion of Control Valves 
at the December meeting. 


Using data developed in the Fisher 
Governor Company laboratories, Mr. 
Brockett revealed a number of unusual 
facts about valve capacities. For ex- 
ample, increasing the pressure drop 
through an angle valve may reduce the 
flow rate. Mr. Brockett attributed this 
phenomenon to streamline flow condi- 
tions at low pressure drop, changing to 
turbulent pressure drop at the higher 
differential pressure. Reversing the 
flow through an angle valve gives a 
very large increase in capacity. 


Mr. Brockett also described how the 
values of experimentally determined 
flow coefficients can vary between 10 
and 15 per cent, depending on the tap 
locations used to measure pressure 
drop. To measure the actual drop 
through a control valve, Mr. Brockett 
recommended a method which uses 
pipes one or two sizes larger than the 
valve. 


January 18 was the date of the fourth 
lecture in the New Jersey Section edu- 
cational course. William Archibald of 
the Energy Control Company of New 
York City discussed flow measurement, 
indicators, and control of pH, specific 
gravity and conductivity. 


Keith P. Lanneau of Esso Labora- 
tories, Baton Rouge, La., was the fea- 
tured speaker at the January 4 meet- 
ing. With automation in the process 
industries as his subject, Mr. Lanneau 
first considered instrument control of 
plant equipment. He described the in- 
centives and problems of automation 
with examples of equipment applica- 
tion. Mr. Lanneau also discussed the 
“mechanization of the managerial func- 
tion” which, needless to say, proved to 
be extremely interesting to those mem- 
bers of the audience holding executive 
positions. 


At the February meeting, Harry 
Kessler will address the group on the 
subject of “Boiler Plant Instrumenta- 
tion and Control’. Mr. Kessler, who 
serves as manager of the New York 
office for Republic Flow Meters Com- 
pany, plans to present the New Jersey 
Section with the fundamentals of how 
and why boilers are controlled. 


The Section Executive Committee 
has approved the membership appli- 
cations of the following: Raleigh T. 
Knapp and Joseph A. Ur, Foster Engi- 
neering Company; Anthony Paul 
Duffy, American Cyanamid Company; 
Alan P. Sullivan, Cities Service Re- 
search and Development Company; 
Robert H. C. Kunkle, Pennsylvania 
Power & Light Company; Mark A. 
Clougherty, Socony-Vacuum Oil Co., 
Inc.; Joseph P. Addonizio; Jack A. 
Sauerman, Wheelco Instruments Divi- 
sion, Barber-Colman Company. 

—Freeman R. Smith. 
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Fuel Explosion Damage Shown 
at Northeast Tenn. Meeting 


Northeast Tennessee members heard 
a discussion, “Flame Failure Controls 
on Oil, Gas, Combination Oil and Gas 
and Pulverized Coal Fired Boilers and 
Furnaces” at the December meeting. 

Since the introduction of gas has 
been comparatively recent in this area, 
K. R. Blaine’s pictures and comments 
on the destruction caused by fuel ex- 
plosions were extremely interesting 
and timely. 

Mr. Blaine is Area Manager for the 
Combustion Control Division of the 
Electronics Corporation of America.— 
S. E. Abernathy. 


Differential Meters are Main 
Subject at Sabine-Neches 


With the aid of working models and 
camera slides, L. M. Petrie, Jr. of 
Snyder Company, Inc. presented his 
views on “Bellows Type Differential 
Meters” to the Sabine-Neches Section 
at the November 23 meeting. 

Mr. Petrie described the operating 
principles of the bellows meter, its de- 
sign features and methods of applica- 
tion and maintenance. He also out- 
lined the disadvantages of the bellows 
meter as well as its advantages com- 
pared to various other flow and dif- 
ferential meters.—L. A. Desormeauz. 


Fox River Hears Researcher 


At the December meeting, a former 
member of General Electric’s Instru- 
ment and Standardizing Laboratory 
told Fox River Valley members about 
the most practical methods of trouble 
shooting in electronic equipment. V. 
S. Rutherford, presently associated 
with the research staff of the Bailey 
Meter Company, also described the 
minimum amount of test equipment 
required for electronic trouble shoot- 
ing by substitution or by a signal 
tracing. He included a short review of 
measuring and control circuits used 
in electronic recorders.—Paul Giesler. 


Industrial Television Talk 


Presented to Paducah Group 

J. E. Macalla of the Diamond Power 
Specialty Company lectured the 
Paducah Section on “Industrial Tele- 
vision” at the November 16 meeting. 

Mr. Macalla, whose experience in the 
relatively new field of industrial tele- 
vision has been extensive, gave a brief 
introduction to his field and included 
facts on the design features of various 
types of industrial television installa- 
tions. Actual sample television tubes 
were used to illustrate the design fea- 
tures and operating principles of the 
various camera tubes now being em- 
ployed in the field. He then moved 
on to the broad field of industrial tele- 
vision applications in general and 
special phases. Johny B. Russell. 









CAA Authority at Oak Ridge 


Instrumentation and its specific ay 
plications in airport operation 
the highly interesting subject pp 
sented to the Oak Ridge Section at ty 
December 1 meeting. 

R. T. Swanson, Chief of Airway 
Operations for the CAA at Knoxville 
Tennessee, entertained the group wit 
his outline of the newest improvement 
in navigational aids used in air traf! 
control and the modern instrumeny 
employed in airport operations, My 
Swanson placed particular emphasis 
on the techniques of the Instrumeg 
Landing System, the Ground Contpg! 
Approach system and the OMN 
Range Station system. 

—Don S. Toomb. 











Atomic Authority Addresses 
Boston’s December Meeting 


The field of atomic energy was th’ 
subject discussed by the main speake 
at the December meeting of the Bostg 
Section. Dr. Harold C. Mattraw tol 
an interested audience of the. late 
developments with the atom in regan 
to medical research; power plants; air) 
craft, locomotive and steamship @ 
gines and the recently-launched atomit. 
submarine. Dr. Mattraw, Supervisord 
Instruments, Metallurgical and Chem 
cal Analysis Activity for the Knoll 
Atomic Power Laboratory at Schene! 
tady, New York, also showed sl 
and two films entitled, “A is for Atoms? 
and “The Atom Goes to Sea”. —T) 
McCarte. : 
; 
- 


Pittsburgh Heard 3 Speakers 





Three speakers headlined the | 
vember meeting of the Pittsbu 
Section. Speaking to. the P 
Group, R. E. Sprenkle, Hydra 
Engineer and Director of Educati 
for the Bailey Meter Company, di 
cussed “Primary Elements of 
Metering.” 

George E. Lindemann, a speciali 
in the development and application 
force balance transmitters for Rep 
lic Flow Meters Company, add 
the Maintenance Group on “P 
matic Transmitters.” 

Pittsburgh’s Inspection and Gagi 
Group heard a lecture on “Auto 
Gaging” by David B. Kirk, Chi 
Engineer for Moore Products Com 
pany of Philadelphia.—B. H. Bre 


Oil Line Movies at N. Calif. 


December’s meeting covered “Engh 
neering and Construction of 
Large Crude Oil Pipe Lines.” Membé 
enjoyed two motion pictures present 
by the Bechtel Corporation show! 
the construction of the 24-inch Tr 
mountain Oil Pipe Line from Edmo 
ton, Canada to Vancouver, Cat 
and the engineering of the 30-ine 
Lakehead Pipe Line Extension fri 
Superior, Wisconsin across the st 
of Mackinac to Sarnia. 

—R. B. McAulay. 
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by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


« RS OCCURRING IN THE MEA- 
ST REMENT OF DIELECTRIC CON- 
STANT” Robert F. Field; ASTM Bulletin 
No. 201, p. 30, Oct. 1954. A discussion of 
the guard-electrode, micrometer-electrode, 
and wire-connector methods for measuring 
dielectric constant and the elimination and 
compensation of errors in each method 
caused by the use of finite specimens. 
“THE DETERMINATION OF THE 
COLOR OF PETROLEUM PRODUCTS” 
H. M. Hancock and J. J. Watt; ASTM 
Bulletin No. 201, pp 31-36, Oct. 1954. A 
review of past methods for determining 
color in petroleum products including a 
discussion of proprietary instruments for 
such determinations. Recent photoelectric 
colorimeter practices are included and 
compared to older methods. 

“COLOR MEASUREMENT AND CON- 
TROL IN THE SUGAR INDUSTRY” R. 
A. McGinnis; ASTM Bulletin No. 201, pp 
42-48, Oct. 1954. Discussion of fixed liquid 
standards, Dubosc comparators, abridged 
spectrophotometers, and tintometers as 
used in the sugar industry. Twenty-six 


references. 

“THE CAPACITY AND FIELD OF A 
SPLIT CYLINDRICAL CONDENSER, 
USING THE METHOD OF INVERSION” 
H. J. Peake and N. Davy; Brit. Jour. App. 


= 
. 


i.) 
. 


a 
. 


Physics (London) Vol. 5—No. 9, pp 316- . 


$21, Sept. 1954. The complex potential of 
a split cylindrical condenser is obtained by 
inversion of a known, simpler case. Math- 
ematical expressions are derived for elec- 
trostatic field points on the axes of 
symmetry, surface density of conductor 
charge, and condenser capacity. 
. “AN IMPROVED TECHNIQUE FOR THE 
MICRO-ELECTROPHORESIS OF OIL 
DROPS” D. A. Smith; Brit. Jour. App. 
Physics (London) Vol. 5—No. 9, pp 325- 
$28, Sept. 1954. Description of technique 
for preparing hydrocarbon dispersions by 
using a steam jet and the application of 
a cylindrical micro-electrophoresis cell to 
establish conditions for reproducible mo- 
bility measurements. 
“THE MEASUREMENT OF SURFACE 
AREA OF FINELY DIVIDED SOLIDS 
BY THE FLOW OF GASES THROUGH 
THEM” R. M. Barrer; Brit. Jour. App. 
Physics (London) Supplement No. 3 to 
Vol. 5, pp 41-49, Apr. 1954. Equations are 
given for Knudsen, Poiseuille, turbulent, 
and orifice type flows together with sev- 
eral methods of applying them to deter- 
ae aga of surface areas of microporous 
media. 


“SURVEY OF THE AUTOMATIC 
COUNTING AND SIZING OF PART- 
ICLES” W. H. Walton; Brit. Jour. App. 
Physics (London) Supplement ‘No. 3 to 
Vol 5, pp 121-125, Apr. 1954. A discus- 
sion of basic principles employed in auto- 
matic counting and sizing devices together 
with their limitations in application. 


. “A PHOTOELECTRONIC INSTRUMENT 
FOR COUNTING AND SIZING AERO- 
SOL PARTICLES” F. T. Gucker, Jr. and 
D. G. Rose; Brit. Jour. App. Physics 
(London) Supplement No. 3 to Vol. 5, 
pp 138-143, Apr. 1954. An instrument 
utilizing a photomultiplier tube and single- 
channel pulse height selector. Typical 

height histograms, calibration data, 
and electronic circuitry for the instrument 
are discussed 


%. “THE DESIGN AND CONSTRUCTION 
OF A PHOTOELECTRONIC SCANNING 
MACHINE FOR SIZING MIROSCOPIC 
PARTICLES” P. G. W. Hawksley, J. H. 
Blackett, F. W. Meyer, and A. E. Fitzsim- 
mons; Brit. Jour. App. Physics (London) 
Supplement No. 3 to Vol. 5, pp 165-173, 
Apr. 1954. Data are presented on the 
performance of a machine constructed for 
sizing particles dispersed on microscope 
slides. The size distribution of a sample 
of coal particles down to 5 microns as 
determined by the machine agrees with 

1 counts. 


~ 
. 


January 1955 


10. 


11. 


12. 


14. 


17. 


18. 


“CONTROL VALVE SERVES AS FLOW 
METER WITH HUNDRED-TO-ONE 
RANGE” Alfred H. McKinney; Chem. 
Engng. Vol. 61—No. 9, p 222, Sept. 1954. 
Flowmetering scheme utilizing control 
valve as variable orifice meter. 

“A SYSTEMATIC APPROACH TO 
CHEMICAL PROCESS CONTROL PROB- 
LEMS” L. A. Beaudry and S. D. Ross; 
Chem, Engng. Prog. Vol. 50—No. 10, pp 
483-486, Oct. 1954. A discussion of fre- 
quency response and its application to 
systems engineering. 

“A.1L.CH.E.—LS.A. SYMPOSIUM PAPERS 
IN REVIEW” R. W. Glasheen; Chem. 
Engng. Prog. Vol. 50—No. 10, pp 487-492, 
Oct. 1954. Review of eight papers given 
at Materials Handling Symposium, Sep- 
tember 23, 1954, Philadelphia. Topics in- 
clude turbine-type flowmeters, low-capac- 
ity flow control, radiation absorption mea- 
surement of process variables, level mea- 
surement of granular solids, application of 
strain gages to materials handling, auto- 
matic batch-weighing controls, gravimetric 
feeders in continuous processing, and the 
use of differential transformers in mater- 
ials handling. 


- “USE OF COMPUTERS IN KINETIC 


CALCULATIONS” R. E. Gee, W. H. Lin- 
ton, Jr., R. E. Maier, and J. W. Raines; 
Chem. Engng. Prog. Vol. 50—No. 10, pp 
497-502, Oct. 1954. Discussion of an ap- 
proach for setting up chemical process 
equations for use in computers and a 
sequence system for programming unit 
operations into a series of machine in- 


structions, 

“DIRECT SIMULATION BYPASSES 
MATHEMATICS” Vernon L. Larrowe; 
Control Engng. Vol. 1—No. 3, pp 25-31, 
No. 1954. Description of a concept for 


simplifying simulation of electronic cir- 
cuits in conjunction with computer cir- 
cuits. The computer circuit is built from 
functional blocks which are direct analogs 
of components in the system to be simu- 
lated and the dynamic equations of the 
system do not have to be written. Manip- 
ulation of one computer potentiometer 
affects a property of only one component 
in the system. The philosophy is applied 
to a typical speed-control system. 


- “SIMPLIFIED RATIO CONTROL” Stan- 


ley Lenox; Control Engng. Vol. 1—No. 3, 
pp 32-35, Nov. 1954. A system for main- 
taining a definite ratio between flow rates 
of two liquids passing through two pipes 
based on orifices in each line having equal 
pressure drops and fixing flow ratio as a 
function of fixed orifice areas. Three 
practical designs and a sample calculation 
is presented. 

“THIRTY-ONE WAYS TO MULTIPLY” 
Sidney A. Davis; Control Engng. Vol. 1— 
No. 3, pp 36-46, Nov. 1954. A collection 
of methods for analog multiplication in- 
cluding a classification into direct methods 
such as the ordinary linear potentiometer 
(in which the output voltage is propor- 
tional to input voltage and shaft rotation) 
and into indirect methods such as sum- 
ming of integrals and logarithmic devices. 
Emphasis is put on factors of accuracy, 
reliability, and economy as related to 
specific application and ther limitations. 
“HOW TO DESIGN SPEED-SWITCHING 
CIRCUITS” Basil T. Barber; Control 
Engng. Vol. 1—No. 3, pp 50-54, Nov. 1954. 
Design of switching circuits for two-speed 
positional servomechanisms utilizing non- 
linear resistance elements in continuous 
circuits. Mathematical and _ graphical 
analyses are presented for crystal diode 
pairs in back-to-back circuitry. 
“DIGITALIZE SHAFT-POSITION BY IN- 
DUCTION” A. H. Kuhnel; Control Engng. 
Vol. 1—No. 3, pp 54-56, Nov. 1954. Dis- 
cussion of the design of a shaft position 
indicator-quantizer utilizing magnetics 
and having no commutator. Flexibility of 
coding, high sampling rate, and flexible 
resolution are high-lighted features of the 
device. 


19, 


20. 


24. 


25. 


27. 


28. 


31. 


“INHIBITOR EVALUATION BY THE 
PEARSON NULL BRIDGE” Barton L. 
Cross and Norman Hackerman; Corrosion 
Vol. 10—No, 11, pp 407-412, Nov. 1954. 
Analysis of a specialized type of bridge 
circuit testing apparatus adapted to mea- 
suring corrosion potentials and the appli- 
cation of the instrument to study of in- 
hibitor mechanisms. 

“NOISE MEASUREMENTS” Adam Currie 
and Craig Walsh; Elec. Mfg. Vol. 54— 
No. 5, pp 76-84, Nov. 1954. A fundamen- 
tal review of sound measurements and 
techniques. A sound measurement test 
code for unit heaters is discussed in detail. 
“ELECTROMECHANICAL FEEDBACK 
USED IN TUBE-REDUCING MACHINE” 
Marvin Beller and William J. Bigley, Jr.; 
Elec. Mfg. Vol. 54—No. 5, pp 85-91, Nov. 
1954. Description of a high speed electro- 
hydraulic servomechanism used for re 
ducing the cross-sectional area of cold- 
finished precision steel aircraft tubing. 
“SELECTION FACTORS FOR A-C SOLE- 
NOIDS” Hardin Y. Fisher; Elec. Mfg. 
Vol. 54—No. 5, pp 92-97, Nov. 1954. De- 
scription of three methods for measuring 
solenoid pull and design criteria for 
matching loads. Other factors discussed 
are current inrush, pull direction, return 
spring pressure, residual magnetism, and 
air-gap effect. 

“HOW TO APPLY THERMAL RELAYS” 
A. Leen; Elec. Mfg. Vol. 54—No. 5, pp 
103-109, Nov. 1954. Application of bime- 
tallic thermal relays with emphasis on 
cathode-protection circuits, recovery times, 
heater voltage, and non-electronic uses. 
“SOLDERED CONNECTIONS” Stanley J. 
Bieda; Elec. Mfg. Vol. 54—No. 5, pp 115- 
117, Nov. 1954. Review of common solder- 
ing techniques with emphasis on quality 
of joint and its effect upon associated 
equipment. 

“ADAPTING DIGITAL TECHNIQUES 
FOR AUTOMATIC CONTROLS” Bernard 
M. Gordon; Elec. Mfg. Vol. 54—No. 5, 
pp 136-143, Nov. 1954. Part 1 of a dis- 
cussion of “operational-digital” techniques 
combining advantages of analog and pro- 
grammed-digital methods. Sources of 
unitary-rate data and 14 computer build- 
ing blocks are also discussed and explained. 
“AUTOMATIC CIRCUIT TESTER 
SPEEDS PRODUCTION” R. J. Stahl and 
G. R. West; Electronics Vol. 27—No. 10, 
pp 136-139, Oct. 1954. Basic test circuitry 
is described for plug-in production line 
testers. Continuity, impedance, leakage, 
resistance, a-c and d-c voltages are some 
of the parameters checked. 
“REGULATED D-C SUPPLY HAS HIGH 
EFFICIENCY” D. C. Bakeman and J. E. 
Richardson; Electronics Vol. 27—No. 10, 
pp 165-167, Oct. 1954. Description of a 
two-hundred watt power supply utilizing 
magnetic amplifiers to regulate slow line- 


voltage and load changes. Electronic 
circuitry for regulation of fast load 
changes is also discussed. The basic 


techniques are extended into applications 
on d-c generator regulation. 
“DIRECT-READING GRENZ-RAY DOSI- 
METER” H. B. Weisbecker and R. Stein- 
itz; Electronics Vol. 27—No. 10, pp 168- 
169, Oct. 1954. Description of a portable 
instrument using ionization chamber and 
d-c amplifier to measure radiation strength 
of soft X-rays over ranges of 500, 2500, 
and 25,000 roentgens per minute. Battery 
power source permits portable operation 
for X-ray therapy applications. 

“FAST RESPONSE MAGNETIC SERVO 
AMPLIFIER” F. Hill and J. A. Fingerett ; 
Electronics Vol. 27—No. 10, pp 170-173, 
Oct. 1954. Description of circuit design 
and performance of a cascaded-stage high 
speed magnetic amplifier for use in servo 
systems. A three-stage unit responds in 
less than one-half cycle of supply voltage 
frequency. Error-rate feedback is 

for stabilization. 

“HIGH SPEED COUNTING WITH ONE 
TUBE DECADES” R. E. Nather; Elec- 
tronics Vol. 27—No. 10, pp 174-177, Oct. 
1954. Description of a 100 ke. counter 
using a decade scaler tube with twin-triode 
tube for reset. Included is the design for 
an experimental one megacycle circuit 
with pulse resolution time of less than one 
microsecond. Application of diode biasing 
to an interval timer and scaling circuits 
of less than ten is explained. A long time- 
constant univibrator register circuit and 
thyratron circuit are described. 
“MAGNETIC RECORDER ARRESTS 
TRANSIENTS” M. Hoberman; Electronics 
Vol. 27—No. 10, pp 178-181, Oct. 1954. 
Single waveform on magnetic disk can be 
played back for oscillographic analysis giv- 
ing time-frequency functions. Included is 
a description of a novel circuit having 
independent a-c gain and d-c level adjust- 
ments. 
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82. “SURVEY OF INTEGRATED DATA 


SYSTEMS” F. K. Williams and M. L. 
Klein; Instruments and Automation Vol. 
27—No. 9, pp 1460-1462, Sept. 1954. An 
explanation of multiplexing (a form of 
time pulse modulation) and discussion of 
several present-day data reduction schemes. 


33. “CALIBRATION WIND TUNNEL” 


Robert C: Nyden; Instruments and Auto- 
mation Vol. 27—No. 9, p 1463, Sept. 1954. 
Factors in using a wind tunnel to calibrate 
anemometers. 


34. “NEW DESIGN TRENDS FOR ELEC- 


TRICALLY-OPERATED VALVES” A. 
Brothman and S. Lidz; Instruments and 
Automation Vol. 27—No. 9, pp 1464-1467, 
Sept. 1954. Description of pulse-engage- 
ment and pulse-detachment solenoid valves 
and their advantages over continuously 
energized forms. Circuits and applications 
for using conventional wound-rotor in- 
duction motors as “true” servo system 
elements. 


35. “IMPORTANCE OF EDGE SHARPNESS 


ON SMALL ORIFICE METERS” G. C. 
Huffman, L. W. Thrasher, and R. C. 
Binder; Instruments and Automation Vol. 
27—No. 9, pp 1468-1469, Sept. 1954. Dis- 
cussion of a series of tests on three-quarter- 
inch orifices in the range of beta ratios 
from 0.2 to 0.8 and the infleunce of small 
differences in edge sharpness on the dis- 
charge coefficent. 


36. “MACHINE TOOL LOAD INDICATORS” 


D. C. Russ, Jr.; Instruments and Auto- 
mation Vol. 27—No. 9, pp 1474-1475, Sept. 
1954. Considerations in design and appli- 
cation of “load” indicators to determine 
torque, current, and horsepower conditions 
during machining operations. 


37. “VARIABLE-AREA FLOWMETERS” D. 


38. “REDUCING 


V. Gayton. Instraments snd Automatio~ 
Vol. 27—No. 9, pp 1482-1486, Sept. 1954. 
Discussion of Factors such as density 
effect, accuracy, mechanical features, 
rangeability, and their importance in 
variable-area type flow metering. 

SHIPMENT DAMAGE” 
John Lambert; Instrument Mfg. Vol. 22— 
No. 5, p 189, Sept.-Oct. 1954. A discus- 
sion of a shock recording device suitable 
for measurement of longitudinal impacts 
during freight shipment of commodities. 


39. “A CONVECTION MERCURY ELEC- 


40. 


TRODE” I. M. Kolthoff, Joseph Jordan, 
and Stephen Prager; Jour. Amer. Chem. 
Soc. Vol. 76—No. 20, pp 5221-5225, Oct. 
20, 1954. Details of construction and 
operation of a stationary mercury micro- 
electrode yielding convection currents in 
stirred solutions under fast electrode reac- 
tions. Application of the electrode to 
dilute amalgam diffusion coefficient deter- 
minations is also discussed. 
“DETERMINATION OF MOLECULAR 
WEIGHTS OF VAPORS AT HIGH TEM- 
PERATURES” Alan W. Searcy and 
Robert D. Freeman; Jour. Amer. Chem. 
Sec. Vol. 76—No. 20, pp 5229-5232, Oct. 
20, 1954. Description of apparatus for 
molecular weight determination of vapors 
in temperature range 1200 degrees to 2200 
degrees Kelvin and at pressures of 10-6 to 
10-4 atmospheres. Principles used in mea- 
surement of vapor pressure by effusion 
cell and direct determination of force re- 
sulting from effusion. Specific application 
to molecular weight and vapor pressure of 
elemental tin. 


41. “SIMPLE DEVICE FOR REDUCING 


MICROPHOTOMETER TRACES TO 
CURVES OF INTENSITY” J. D. Purcell; 
Jour. Optical Soc. Vol. 44—No. 9, pp 679- 
684, Sept. 1954. Description of a mechan- 
ism for reducing a microphotometer spec- 
trum trace to a spectral intensity curve. 
Principle consists of dividing the trace 
into sections, contact printing with nar- 
row slit light source, and moving trace 
and photographic material at different 
rates of speed past slit. Cams are used for 
converting resulting density curves to log- 
intensity curves and log-intensity curves to 
linear intensity curves. 


42, “AUTOMATIC PHOTOELECTRIC 


43. “CALORIMETRIC 
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COLORIMETER FOR DIRECT READING 
OF MUNSELL COORDINATES” Gilbert 
L. Gibson and David A. Neubreck; Jour. 
Optical Soc. Vol. 44—No. 9, pp 703-712, 
Sept. 1954. A tristimulus photoelectric 
colorimeter enabling measurements to be 
made in terms of Munsell color space is 
described. The instrument has been de- 
signed for direct reading of hue, value, 
and chroma on three potentiometer dials. 
PROPERTIES OF 
NORMAL HEPTANE FROM ZERO DE- 
GREES TO 520 DEGREES KELVIN” 
Thomas B. Douglas, George T. Furukawa, 
Robert E. McCoskey, and Anne F. Ball; 
Jour. Res. NBS Vol. 53—No. 3, pp 139- 
153, Sept. 1954. Application of an adia- 
batic calorimeter and Bunsen ice calori- 


- “INSTALLATION FOR 


meter to determine triple point and heat 
of fusion of normal heptane and deriva- 
tion of other thermodynamic properties 
such as heat capacities, enthalpy, entropy, 
and Gibbs free energy. 


“SENSITIVITY—A CRITERION FOR 
THE COMPARISON OF METHODS OF 
TEST” J. Mandel and R. D. Stiehler; 
Jour. Res. NBS Vol. 53—No. 3, pp 153- 
159, Sept. 1954. Discussion of accuracy, 
precision and sensitivity, and derivation of 
a statistical test of significance for the 
ratio of sensitivities of alternate test 
methods. 

“REFRACTIVITY MEASUREMENTS ON 
THICK PLATES” James B. Saunders; 
Jour. Res. NBS Vol. 53—No. 3, pp 165- 
171, Sept. 1954. Description of interfero- 
meter for measurements of refractive 
gradients in thick transparent bodies. In- 
terference order is independent of speci- 
men thickness and any monochromatic 
light source may be used. 

ADIABATIC 
DEMAGNETIZATION EXPERIMENTS 
AT THE NATIONAL BUREAU OF 
STANDARDS” D. de Klerk and R. P. 
Hudson; Jour. Res. NBS Vol. 50—No. 3, 
pp 173-184, Sept. 1954. Description of 
equipment for production and measure- 
ment of very low temperatures by the 
method of adiabatic demagnetization. 
Cryostat construction, mutual-inductance 
bridge application, and iron-core versus 
iron-free solenoids are given in detail. 


- “A SENSITIVE RECORDING EXTEN- 


SOMETER” G. R. Hyde; Jour. Sci. Instr. 
(Lendon) Vol. 31—No. 9, pp 313-314, 
Sept. 1954. Description of an instrument 
used to obtain load-extension curves on 
fibres. Principle of operation is a load 
applied at a constant rate by means of a 
torsion balance while extension is auto- 
matically controlled to keep the balance 
beam horizontal. Load sensitivity is 25 
mg/cm and load limit is 250 mg. 


“A SIMPLE INFRA-RED GRATING 
SPECTROMETER FOR USE IN ANALY- 
SIS” J. Gaunt; Jour. Sci. Instr. (London) 
Vol. 31—No. 9, pp 315-318, Sept. 1954. 
Details of design and performance of a 
low-cost analytical infra-red grating spec- 
trometer. Discussion of filters for cutting 
out overlapping spectral orders and of 
transmission characteristics of alkali- 
halide infra-red filters. Examples of ap- 
plication to routine heavy water analysis 
are given. 

“A REFLECTOMETER FOR THE AS- 
SESSMENT OF SURFACE TEXTURE” 
J. Halling; Jour. Sci. Instr. (London) 
Vol. 31—No. 9, pp 318-320, Sept. 1954. 
Description of a simple optic-mechanical 
instrument which rapidly assesses sur- 
face texture of machined surfaces. Prin- 
ciple is based upon variation of specular 
reflection of surface with varying angle 
of incidence. The variation of specular 
reflection is, in turn, assessed by observ- 
ing variation in image definition from a 
lined, illuminated screen. Two applications 
are described. first, as a comarator and 
second, as a direct-measuring instrument. 


. “A GEIGER COUNTER X-RAY CRYS- 


TAL SPECTROMETER” P. J. A. Me- 
Keown and A. R. Ubbelohde; Jour. Sci. 
Instr. (London) Vol. 31—No. 9, pp 321- 
326, Sept. 1954. Design and construction 
of a Geiger-Muller X-ray spectrometer for 
study of single crystal transition. Details 
of a Stabilized X-ray source and intensity 
measuring circuits are given. The instru- 
ment is suited for rapid measurement of 
Bragg angles and X-ray reflection inten- 
sities as well as studying crystal imper- 
fections under thermal treatment. 

“THE APPLICATION AND LIMITA- 
TIONS OF THE EDGE-DIFFRACTION 
TEST FOR ASTIGMATISM IN THE 
ELECTRON MICROSCOPE” M. E. Haine 
T. Mulvey; Jour. Sci. Instr. (London) 
Vol. 31—No. 9, pp 326-332, Sept. 1954. 
This is a description of a test method for 
correcting astigmatism used to give cor- 
rection adequate for a resolving power at 
least as good as ten angstroms without 
photographic methods and below this 
limit by the use of micrographs. The edge 
diffraction technique is also shown to be 
useful for testing mechanical and elec- 
trical stability. 

“THE PREPARATION OF ULTRA-FINE 
GRAIN PHOTOGRAPHIC EMULSIONS” 
B. H. Crawford. Jour. Sci. Instr. (Lon- 
don) Vol. 31—No. 9, pp 333-335, Sept. 
1954. Work on the application of the 
Lippmanncolor photography process to in- 
terference filter preparation has produced 
a simple method of forming fine grain 
emulsions. Some of these emulsions have 
resolving powers of at least 5,000 lines per 
millimeter. 


53. “A SENSITIVE FLOOR FOR B) 
ING THE MOVEMENT OF : 
R. G. Bateson; Jour. Sci. Instr, ( 
Vol. 31—No. 9, pp 336-337, Sept, 
A novel system employing an elect; 
operated ‘“‘sensitive mat’ to 
flow of pedestrian traffic in buildings, 
“mat” consists of two conducting 
insulated from each other by a dise 
uous intermediate layer of resilient 
ial. Under sufficiently high pressure, 
as a footstep, the two conducting |, 
are brought into contact. A ree 
system capable of showing the path of 
subject is described. 
“THE PREPARATION AND PRO 
TIES OF PRESSED ALKALI H 
DISKS WITH SPECIAL REFEREE 
TO THEIR USE IN SPECTROSCO 
M. A. Ford and G. R. Wilkinson; 
Sci. Instr. (London) Vol. 31—No, 9, 
338-341, Sept. 1954. Description of 
vacuum mold and press for pressing 
halide powders to form transparent 
which have optical properties similar 
crystals of the same thickness. Invest 
tion has been made into the molép 
process with particular emphasis on 
production of good quality disks sy 
for spectroscopy. Sintering behavior 
causes of imperfect molding are detaile, 

. “AUTOMATIC MACHINE CONTROL’; 
M. Jones and J. V. Metzger; Mach. D 
Vol. 26—No. 10, pp 179-183, Oct. 
A discussion of power measuring t 
ducers such as thermal converters, sh 
and saturable reactors and their 
tions to industrial machines for indie 
and control. 

. “SYSTEMATIC MACHINE DESIG¢ 
PART 2” J. Denavit and R. S. E 
berg; Mach. Design Vol. 26—No. 10, 
257-265, Oct. 1954. Specific mechani 
are chosen from the catalog of be 
mechanisms described in Part 1 of 
article and individual designs are outli 
with formulas and block diagrams, 

. “A NEW CIRCUIT FOR BALANG 
THE CHARACTERISTICS OF PAIRS 
VALVES” R. E. Aitchison; Nature ( 
don) Vol. 174—No. 4432, Oct. 9, 1 
Short note on the use of a potentio 
in the filament circuit of two triode 
overcome differences in charac 
caused by work function variation. 

. “K-9; A LARGE 4 ~ GAMMA-RAY 


TECTOR” M. A. Van Dilla, R. L. Se 
and E. C. Anderson; Nucleonics Vol. 
No. 9, pp 22-27, Sept. 1954. A veryn 
annular scintillation counter design 
accommodates a nine kilogram dog 
whole body measurements. Low sensiti 
to source position and eight photon 
pliers in a liquid scintillator are featw 
Lower detection limit is 0.002 micro 
of radium in a dog. 

. “COUNTERS WITH RANDOM D 
TIME” Alladi Ramakrishnaa, Ph 
cal Mag. (London) Vol. 45—No. 369, 
1050-1052, Oct. 1954. A solution to 
problem of determining the probab 
distribution function z (n, t) of the 
ber of registered events, n, in a time 
terval, t, when the dead times follow 
the registered and unregistered events 
a counter are themselves stochastic 
ates. 

. “MECHANICAL COMPONENTS 
AUTOMATIC CONTROL” Sidney Di 
Prod. Engng. Vol. 25—No. 9, pp 16 
Sept. 1954. A presentation of the fac 
involved in the design and application 
gear trains, clutches, and mec 
hardware used in the field of auton 
control. 

. “WHEATSTONE BRIDGE CHA 
Wayne A. Ring; Prod. Engng. Vol. 
No. 9 pp 209-215, Sept. 1954. An exp 
tion of nomographs based on Th 
Theorem including applications to com 
strain-gage and transducer bridges. 

. “TRANSIENT RESPONSE OF 
GLASS ELECTRODE TO pH 54 
VARIATIONS” A. Disteche and M. 
buisson; Rev. Sci. Instr. Vol. 25—NoJ 
pp 869-875, Sept. 1954. A d-c ampli 
with electrometer input stage is de 
for oscilloscope display in connection 
physiological applications. Sensitivity 
0.003 pH unit per centimeter beam ¢ 
tion; noise is 50 microvolts, and drift 
300 microvolt per hour. A_ hyd 
mechanism is used to produce very # 
PH steps under the electrode. 

. “MEASUREMENT OF THE ELECH 
CAL RESISTANCE OF METALS 
ALLOYS AT HIGH TEMPERATUt 
P. Chiotti; Rev. Sci. Instr. Vol. 25—Ne 
pp 876-883, Sept. 1954. An al 
current potentiometers circuit and 
tance furnace used for measuring @ 
cal resistances of metals and alloys 
high temperatures up to 3250 
Kelvin. 
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Section Secretaries are urged to check this directory for accuracy. 


If meeting 


place is not given, or meeting data is incomplete, please advise the Journal. 


RON ; 
“ Pres. Douglas J. Pearse, 1695 Bishop Court, 


10, Ohio 
ote . de Horning, 444 Catawba St., Akron, 
Ohio 


Meeting: Second Tuesday, 8 P.M., Women's Club 
of Akron 


ERQUE 
se ¥ R. Chariton, 1229 Girard Blvd., N. E., 


Aieqeoras®) .M. ; 
Secy. Frank N. Reeder, 10213 Elizabeth, N. E., 


Albuquerque, N. 
Meeting: Second Thursday, La Cana Rm., Coro- 


nado Club, Sandia Base 


ARK-LA-TEX (SHREVEPORT) 
Pres, W. M. Moore, 902 East 6/st St., 


som 9 
. H. Coates, 2737 Linwood Ave., Shreve- 


Shreve- 


oor 
Schnee ‘First Friday, 8 P.M. 


ARUBA 

Pres, Arthur E. Krottnauver, P.O. Box 552, ive 
Lago Oil & Transp. Co., Ltd., Aruba, N.W 

Secy. Nicholas P. Schindeler, P. O. Box 320, c/o 
Lago Oi! & Transp. Co., Ltd. Aruba, N.W 
sdaaliog: First Tuesday, 7:30 P.M. . Engineers Club 


ATLANTA 
Pres. Jack Barker, 30! Bona Allen Building, 
Atlante, Georgia 
Secy. Roy Ww. 
dale Estates, Ga. 
Meeting: Fourth Monday, Dinner 6:30 P.M. ODK 
Banquet Hall, Georgia Tech. 


BALTIMORE 
Pres. G. E. Rhodes, 2/5 A Rodgers Forgee Rd., 
Baltimore, Md. 

Secy. G. B. Greer, 63! East 36th St., 
18, Md. 

Meeting: Second Friday, 8:30 P.M.., 
Club 


man, 27 Clarendon Ave., Avon- 


Baltimore 


Engineers 


BATON ROUGE 
Pres. Paul H. Snarr, 4250 Shelley Avenue, Baton 
i La. 
Secy. H. E. Sanders, 2325 Jefferson Ave., Baton 
Rouge, La. 
Meeting: First Monday, 7:00 P.M. 


BIRMINGHAM 
Pres. A. L. Thomas, Route 2, Box 310, Birming- 


ham, ee 
2 mae 1621 34th St., West, Bir- 


Secy. S. 
mingham 8 

Meeting: hon’ Tuesday, 7:30 P.M., 
Research Institute, 917 So. 20th St. 


BLUE RIDGE peerene, VA.) 

Pres, Dr. N. . Murphy, P. O. Box 304. Blacks- 
burg, Virgie” 

—— . John C. Talton, Hercules Powder Co., Rad- 
‘0 ‘a. 

Meeting: Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 


BOSTON 

Pres. G. W. Engler, Gen. Elec. Co., 40 Federal 
St. yy Lynn, Mass. 

Secy. . H. Bertram, 233 Harvard St., Brookline, 


pecstion: First Monday, 99 Club, 99 State St., 


ar eos PIEDMONT (CHARLOTTE, N. C.) 

R. E. Stoveken, Box 134, Camden, &) é. 
sey Lawrence Schafer, c/o E. |. duPont de 
Hate nad Co., Inc., 1902 Lyttleton, Camden, S. C, 

eeting: Second Friday, Coach House Restaurant 


— ILLINOIS (PEORIA, ILL.) 
. A. Carroll, 72) Hurlbut St., Peoria, Ill. 


sc. G. B. Hornbacker, 1310 Howett St., Peoria. 


Southern 


dar ghia to be announced. First Wednes- 
CENTRAL KEYSTON 

wenn, LANCASTER. & HARRISBURG) 

ee A. Kohr, 1511 Clearview Ave., Lancaster, 


a 

Secy. F. C. Belsak, c/o Energy Control C 

+ North Front St. Herrisbore, Pe gee 
eeting: Fourth Tuesday, 8 P.M., York, ‘Lancaster 
Harrisburg alternately 


January 1955 


CENTRAL NEW YORK (SYRACUSE) 

no Fred Lingel, 712 Summer Ave., Syracuse 
Secy. James Shepard, RD |, Fayetteville, N. Y. 
Meeting: First Monday, 8 P M.,, Dinner 6:00 P.M. 


CENTRAL OHIO VALLEY (PADEN crTy, W. VA.) 
eae, — C. Clark, 125 Pollock St. Paden City, 
Secy i. E. Starn, 751 Maple Ave., Martinsville, 
Meetings: First Tuesday, Dinner, 7:30 P.M., Hi- 
way Grill, Rt. No. 2 


CHARLESTON 
+S R. Gilmer, 418 Beech Ave., Charleston, 


Secy. John K. Younkins, 509 United Carbon Bidg., 
Charleston, W. Va. 

Meeting: First Monday, Humphreys Pine Room, 
1600 Bigley Ave., Dinner, 6:30 P.M., Bus. mtg., 
8:00 P.M. 


CHICAGO 
Pres. D. E. Haase, International Min. & Chem. 
Corp., 20 Wacker Dr., Chicago, Ill. 
Secy. F. E. Ertsman, Rm. 1420 Fisher Bldg., 343 
S. Dearborn St. Chicago 4, Il. 
Meeting: First Monday, 8:00 P.M., Builders Club, 
228 N. La Salle St., Chicago, III. Dinner 6:30 P.M 


CINCINNATI 
Pres. W. C. Bachelor, 607 American Bldg., Cin- 
cinnati 2, Ohio 
Secy. R. E. Surkamp, 7347 Richmond St., Cincin- 
nati 36, Ohi 
Meeting: First Monday, 8 P.M. Dinner, 6:30 P.M. 
7 sae Soc. of Cincinnati, Woodburn & Mc- 

wian 


CLEVELAND 
Pres. M. M. McMillen, Chillicothe Rd., Novelty, 
Ohio 
Secy. J. G. Simpson, 
Cleveland 22, Ohio 
ae Second Wednesday, 8 P.M.., 
6: 


COLUMBUS 
Pres. Kenneth |. Lea, 505 King Ave.., 
Ohio 
Secy. Robert W. McPherson, 689 Wedgewood Dr., 
Columbus, Ohio 
Meeting: Third Thursday, 8:00 P.M., Battele Audi- 
torium 


CUMBERLAND 
Pres. W. A. Hendricks, Alleghany Ballistics Lab., 
Box 210, Cumberland, ‘Md. 
Secy. H. E. Bishop, W. Va. Pulp & Paper Co., 
Luke, Md. 
Meeting: Fourth Wednesday, 8:00 P.M., Dinner 
6:30 P.M., Ali Ghan Shrine Country Club, Balti- 
more Pike 


DENVER 
Pres. W. W. Corbin, 344! Raleigh St., Denver !2, 


Colo. 

Secy. L. C. Kahler, 2660 W. Warren Ave., Denver 
10, Colo. 

antog: University Hall, Univ. of Denver, no 
regularly scheduled meeting 


DETROIT 
Pres. Ralph A. Hoxie, 16544 Plymouth Rd., De- 
troit, Mich. 
Secy. Gilbert J. Laile, 852! Cooley Beach Dr., 
Pontiac, Mich. 
Meeting: Third Tuesday, University of Detroit 


EASTERN NEW YORK 

Pres. R. W. Carter, ‘eae Winthrop Research 
Inst., Rensselaer, N. 

Secy. F. A. Ludewig, RD. 2, Ballston Spa, N. Y. 
Meeting: First Tuesday, 8:00 P.M., place to be 
announced 


EDMONTON 
Pres. M. Stewart, 1157! 80th Ave., Edmonton, Al- 
berta, Canada 
Secy. E. G. McCourtney, 1025! !0éth St.. Edmon- 
ton, Alberta, Canada 
Meeting: Time and place to be announced 


FOX RIVER VALLEY 
Pres. Carl Lindwall, 605 Thayer St., Rhinelander, 


19707 Southgate Ave., 


Dinner 


Columbus 


Wis. 

Secy. Paul Giesler, Charmin Paper Mills, Green 
Bay, Wis. 

Meeting: First Tuesday, 7:30 P.M., Dinner 6:30 
P.M., various locations in state 


HOUSTON 

Pres. R. E. Hansen, Leeds & Northrup, Box 6725, 
Houston 5, Texas 

Secy. Glen V. Dorflinger, 451i Kyle St., Houston 
6, Texas 

Meeting: Last Monday, 8:00 P.M., Auditorium 
Library Bldg., U. of Houston 


INDIANAPOLIS 
Pres. Leon Stewart, 5000 W. Béth St., 
apolis, Ind. 
Secy. George Bockstahler, 34 S. Capito! Ave.., 
Indianapolis, Ind. 
Meeting: First Tuesday, Dinner, 7:00 P.M. 


KALAMAZOO VALLEY (KALAMAZOO, MICH.) 
Pres. S. D. Hastings, 140 South Ave., Level Park, 
Battie Creek, Mich. 
Secy. D. E. Rutherford, 8845 Waruf Dr., Kalama- 
zoo, Mich. 
Meeting: Fourth Wednesday, Columbus Hotel 


KANSAS CITY 
Pres, Jack C. Brows, 8827 Maiden Lane, Kansas 
City, Mo. 
Secy. E. J. Bumsted, 4010 Washington St., Kansas 
City, Mo. 
Meeting: Second Tuesday, 7:30 P.M., Room 106, 
Science Bidg., Univ. of Kansas City’ 


LAKE CHARLES (LAKE CHARLES, LA.) 

Pres. A. T. Clinger, 3803 Auburn Dr., Lake 
Charles, La. 

Secy. W. L. Willoughby, 3508 Louisiana Ave., 
Lake Charles, La. 

Meeting: First Wednesday after last Monday, 
Columbia Southern Recreation Hall 


LOS ANGELES 
Pres. Orton H. Wisegarver, 850 W. 37th Ave., 
Los Angeles 65, Calif. 
Secy. Robert Ww. Fulwider, 5225 Wilshire Blvd., 
Los Angeles 36, Calif. 
Meeting: Dinner meeting, second Wednesday, 
various locations. 


LOUISVILLE E 
Pres. Whitney Miller, 1412 Bardstown Rd., Louis- 
ville 4, Ky. 

Secy. ‘James “‘tipemiaater 604 West Main St., 
Louisville 2, 

Meeting: First. Monday, 8:00 P.M., Seagram Au- 
ditorium 


MILWAUKEE 

Pres. James Morse, Modine Mfg. Co., De Konen 
Ave., Racine, Wis. 

Secy. M. A. Embertson, 7131 West Auburn Ave. 
Wauwatosa, Wis. 

Meeting: Last Monday, 8:00 P.M., ESM Bldg.. 
3113 W. Highland Blvd. 
MONTREAL 

Pres. Tom Hislop, Kirk Equipment Ltd., 1460 
Bishop i Ley Quebec, Canada 

Secy. J. White, P.O. Box 68, Sta. B, Montreal 
2, e. ee 

Seton: Last Monday, 8:00 P.M., Mechanics’ 
Institute 
MUSCLE SHOALS 

Pres. Atherton Hastings, 614 Paxton Rd., Flor- 
ence, Ala. : 

Secy. George Megar, Spanish Court, Florence, 
Ala 
Meeting: First Wednesday, 8:00 P.M., TVA Chem. 
Eng. Bldg. 
NEW JERSEY (NEWARK, N. J.) 

Pres. a B. Bartieson, 48 Kempshall Terrace, 
Fanwood, J. : 

Secy. Silt R. Hill, 125 Kensington Ave., Plain- 
field, N. J. 

Meeting: First Tuesday, 8:00 P.M., 
Hotel, Newark, N. J. 
NEW ORLEANS 

Pres. H. R. Gilbert, c/o inf Carter Co., 2551 
Metairie Rd., New Orleans 

Can David” G. Founds, P. O. “ie 1702, New 
Orleans 20, La. : Z 

Meeting: Tulane University 
NEW YORK 

+e J. M. Maitland, 20 Brook Lane, Chappaqua 


¥. 

hey R. A. Hutcheon, 45-65 196th St., Flushing 58 

N.Y. 

Meeting: Third Monday, 7:30 P.M., Midston 

House, 38th St. & Madison Ave., NYC 
NIAGARA FRONTIER (BUFFALO) 

Pres. L. A. Spence, 9!! Delaware Rd., Kenmore 

3 4.7%, 
Secy. R. K. Kaminski, Niagara River ts ag Chem- 
ical Plant, River Rd., Tonawanda, N. Y. 
Meeting: Fourth Monday, 8:00 P.M., "bine 6:00 
P.M., Erie County Technical Institute, Buffalo, 
N. Y. 


Indian- 


Essex House 
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NORTHERN CALIFORNIA (OAKLAND) 
Pres. Roger U. Stanley, 7405 Rockway Ave., El 
Cerrito 8, Calif. 
Secy. Ralph |. Brogie, 13 Overlake Ct., Oakland 
tl, Calif. 
Meeting: Third Monday, 8:00 P.M. 


NORTHERN INDIANA (WHITING) 
Pres. Virginia W. Zugbaum, 425 Connecticut St., 


Gary, Indiana 
Secy. J. Baum Beckman, 7145 Wicker Ave., Ham- 
mond, Illinois 


Meeting: Second Tuesday, 7:30 P.M., Whiting 
Community Center 


NORTHEAST TENNESSEE (KINGSPORT, TENN.) 
Pres. Clifford W. Garritson, 162! Barnes St., 
Kingsport, Tenn. 
Secy. S. E. Abernathy, c/o Equipment Sales 
Corp. 341-45 W. Market St., Kingsport, Tenn. 
Meeting: 


NORTH TEXAS (DALLAS) 
Pres. R. E. Harris c/o Daniel Orifice Fitting Co., 
826 Fidelity Union Life Bidg., Dallas |, Texas 
Secy. M. L. Freudenthal, c/o Daniel Orifice Fit- 
ting Co., 826 Fidelity Union Life Bidg., Dallas |, 


Texas 

Meeting: Time and place to be announced 
OAK RIDGE 

Pres. A. L, Conner, Easton Rd., Rt. No. |, King- 

ton, Tenn 


Secy. D. S. Toomb Jr., Rt. 3, Highland Drive, 
Clinton, Tenn. 
Meeting: First Wednesday, 8:00 P.M., Ridge Rec- 
recreation Hall 


OGLETHORPE (SAVANNAH, GA.) 
Pres. James E. Overall, P. O. Box 1541, Savan- 
nah, Ga. 
seer: R. A. Coffield, 2219 E. 39th St., Savannah, 


a 
Meeting: Second Friday, 8:00 P.M., Reddy Kilo- 
— Room, Savannah Elec. & Power Co., Savan- 
na 


PADUCAH 
Pres. Edward on. Carbide and Carbon 
Chemical Co., P.O. Box 748, Paducah, Ky. 
Secy. John B. Russell, C-710, Room 131, c/o Car- 
bide and Carbon Chemical Co., Paducah, Ky. 
Meeting: Third Tuesday, 7:45 P.M., Paducah Jr. 
College Aud. 


PANHANDLE (PHILLIPS TEXAS) 
Pres. Wm. B. Wyatt, Jr., Box 322, Phillips, Texas 
Secy. J. C. Huskinson, Box 322, Phillips, Texas 
Meeting: Third Tuesday, Dinner, 7:30 P.M., Phil- 
lips Grade School, Phillips, Texas 


PERMIAN BASIN (ODESSA, TEXAS) 
Pres. H. V. Peoples, 905 W. 26th St., Odessa, 
Texas 
Secy. W. R. Henry, P.O. Box 1262, Odessa, Texas 
Meeting: Second Tuesday, Dinner, meeting at 
8:00 P.M., Lincoln Hotel, Odessa 


PHILADELPHIA 
Pres. Robt. T. Sheen, c/o Milton Roy Co., 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 
Secy. Y. Wayne Miller, c/o Cyberno Products 
Co., 2100 Arch St., Philadelphia 3, Pa. 
Meeting: Third Wednesday 8:00 P.M., Dinner, 
ped i~ The Elks Club, 1320 Arch St., Philadel- 
phia, Pa. 


PITTSBURGH 
Pres. Leslie R. Driskell, 273 Baywood Ave., Pgh. 













28, Pa. 

Secy. Bernard H. Bremer, Harold G. Jones Co., 
502 Empire Bldg., Pittsburgh 22, Pa. 

Meeting: Fourth Monday, Dinner and Meeting at 
the University Club 


PORTLAND 
Pres. E. A. Woodworth, Jr., 590! West "A" St., 
Westlinn, Ore. 
Secy. Vernon S. Robyn, Minneapolis-Honeywell 
Regulator Co., 104 S. E. 7th, Portland, Ore. 
Meeting: Third Friday, 8:00 P.M., place to be 
announced 


PRESQUE ISLE (ERIE, PA.) 
Pres. A. R. Davidson, 3422 Argyle Ave., Erie, Pa. 
Secy. A. J. Johnson, 439 24th St., Erie, Pa. 
Meeting: Fourth Tuesday, 8:00 P.M. 


RICHLAND (RICHLAND, WASH.) 
Pres. G, F. Ehlers, 1407 Roberdeau, Richland, 


ash. 
Secy. L. E. Ziege, 1605 Van Giesen, Richland, 
Wash. 
Meeting: Second Wednesday, 7:30 P.M. 


ROCHESTER, N. Y. 
Pres. W. 1. Caldwell, 185 Marlboro Rd., Roch- 
ester 13, N. Y. 
Secy. Ralph C. Schwartz, Jr., 904 Granite Bldg., 
Rochester 4, N. Y. 
Meeting: Fourth Tuesday, U. of Rochester 


SABINE-NECHES (ORANGE, TEXAS) 
Pres. Robert L. Mahood, 2367 W. Shadowlawn, 
Beaumont, Texas 

Secy. L. A. Desormeaux, 203 Pine St., Port 
Neches, Texas 

Meeting: Fourth Tuesday, 7:30 P.M., Orange 
County Court House, Orange, Texas 






















SAVANNAH RIVER (NO. AUGUSTA, S. C.) 
Pres. Wm. M. Eaton, |704 Dextor St., N.E., Cros- 
land Park, Aiken, S. C. 

Secy. Chas. A, Whitemore, 2203 Wymon St., N.E., 
Aiken, S. Cy 

Meeting: Second Wednesday, 7:00 P.M., North 
Augusta Amer. Legion Hall 


SARNIA (SARNIA, ONT.) 
Pres. John P. Heatley, 240 Kathleen Ave., Sarnia, 
Ontario, Canada 
Secy. Robert F. Brayne, R.R. No. |, Mooretown, 
Ontario, Canada 
Meeting: Fourth Monday, 8:00 P.M., YM-YWCA 


SCIOTO VALLEY (WAVERLY, OHIO) 
Pres. J. G. Henry, R.R. No. 2, Lucasville, Ohio 
Secy H. L. Henley, 403 Gordon Ave, Waverly, 
Ohio 
Meeting: First Monday, Dinner, 6:00 PM., Wav- 
erly First Pres. Church 


SEATTLE 
Pres. Peter L. Balise, Mech. Eng. Dept., Univ. of 
Washington, Seattle 5, Wash. 
Secy. Frank S. Melder, 2439 7éth NE., Bellevue, 
Washington 
Meeting: Second Friday, 7:30 P.M., Guggenheim 
Hall, Univ. of Washington 


SOUTH TEXAS (CORPUS CHRISTI) 
Pres. J. S. Oswalt, Taylor Oil & Gas, P.O. Box 
4067, Corpus Christi, Texas 
mo Homer C. Givens, P.O. Box 637, Falfurrias, 
exas 
Meeting: First Thursday, 7:30 P.M., Corpus Christi 
Eng. Club, 1522 S. Staples St., Corpus Christi 


ST. LOUIS 
Pres. L. D. Cipriano, 26 Thouroughman, Fergu- 
son, Mo. 
Secy. W. G. Lee, 6935 Ravenscroft Dr., St. Louis 
23, Mo. 
Meeting: First Wednesday after first Monday, 
Eng. Club of St. Louis 


TAMPA BAY 
Pres. John McDonald, 206 S. Highlands, Avon 
Park, Fla. 
Secy. Geo. W. Marshall, 6925 8th Ave., No. St. 
Petersburg, Fla. 
Meeting: Time and place to be anrounced 


TOLEDO 
Pres. Howard Daily, 2443 Lawrence, Toledo, Ohio 
oo Joseph L. Jacobs, !426 Queen St., Toledo, 
hio 
Meeting: Third Tuesday, 8:00 P.M., Edison Serv- 
ice Bldg., West Delaware Ave., Toledo 


TORONTO (LEASIDE, ONT.) 
Pres. c/o Secy. 
Secy. John W. Huether, 3!! Southerland Dr., 
Leaside, Ontario, Canada 
Meeting: Fourth Thursday, 8:00 P.M. 


TULLAHOMA (TULLAHOMA, TENN.) 
pve, Henry T. Chapek, P.O. Box 492, Tullahoma, 
enn, 
Secy. Mack R. Mulkey, 206 Bragg Circle, Tulla- 
homa, Tenn. 
Meeting: First Tuesday, 7:30 P.M., Southern 
Queen Restaurant 


TULSA 
a S. M. Bagwell, 1544 E. 35th Place, Tulsa 5, 
kla. 
Secy. Oliver L. Clay, Box 4128, Walker Station, 
Tulsa, Okla. 
Meeting: 7:30 P.M., Rm. 201, Petroleum Science 
Bidg., Univ. of Tulsa 


TWIN CITIES 
Pres. D. L. Olson, 757 !7th Ave., N.W., St. Paul 
9, Minn. 
Secy. G. W. Sayer, Rt. No. 5, Excelsior, Minn. 
Meeting: 730 P.M., Dinner, 6:30 P.M. 


WASHINGTON, D. C. 
Pres. Raymond E. Miller, Naval Ordnance Lab., 
White Oak, Silver Spring, Md. 
Secy. Alfred Henley, Amer. Instrument Co., Inc., 
8030 Georgia Ave., Silver Spring, Md. 
Meeting: Third Monday, 8:00 P.M., Potomac Elec. 
Power Co., [0th & E Sts., N.W., Washington, 
a <. 


WAYNE COUNTY (DETROIT) 
Pres. Don C. Roberge, 6362 Tuxedo Ave., Detroit 
4, Mich. 
Secy. Clarence Ellison, 2443 |5th St., Wyandotte, 
Mich. 
Meeting: Second Monday, Casadei's, 400 S. Fort 
St., Detroit, Mich. 


WICHITA 
Pres. B. J. Alberts, Sullivan-Mears Co., 254 
Laura, Wichita, Kansas 
Secy. Dale H. Hugley, 2207 South Pinecrest, 
Wichita, Kansas 
Meeting: Second Monday, 7:30 P.M., Science 
Bidg., Univ. of Wichita 


WILMINGTON 
Pres. C. R Otto, 21/3 West Main St., Newark, 
Delaware 
Secy. D. W. Choate, 69 Letitia Lane, Media, Pa. 
Meeting: Fourth Tuesday, 8:00 P.M., Hanna's 
Penna. & Grant Aves., Wilmington 






Employers are invited to submit 
listings for this free service. 
Announcements for “Positions 
Wanted” are not published, how. 
ever prospective employees are 
invited to submit applications 
and resumes to advertisers in 
this column. Address Bor Num 
ber in care of the Instrument 
Society of America, 1319 Alle 
gheny Ave., Pittsburgh 33, Pa. 














JOURNEYMEN INSTRUMENT REPAIR 
—with a minimum of 4 years of Jou 
experience, inspecting, testing and 
modern flow, pressure, and temperature 
struments, in Petroleum or Chemical F 
ing Plants; for operations in Saudi A 
Monthly basic salary $580 plus a service 
ance of 800 Saudi Riyals monthly to 
living costs. These approximate $224, 
application and resume to—H. G. Heinze, 
cruiting Supervisor, Arabian American 
Company, 505 Park Ave., New York 22, N,J 
(Phone MUrray Hill 8-1300, Ext. 529.) 
to this ad. 


INSTRUMENT MECHANICS—Experienced 
maintenance and repairs of electronic 
pneumatic control instruments. Large Oil» 
finery in St. Louis area: Liberal benefit 
Good working conditions. Box 1089. 


APPLICATION ENGINEER—Experienced 
refinery and chemical instrumentation. C! 
ical engineering degree desirable with 

knowledge of electronics with preferably 5 
10 years’ experience in field contacts with 
strument engineers, foremen and ope 
personnel on forward development needs 
instrumentation. Considerable travelling 
quired. Box 1091. 


APPLICATION ENGINEER—Experienced 
the use of Frequency Response Techniques 
processes and process instrumentation. 
trical or chemical engineering degree with 
to 10 years’ experience in Instrumentation 
sirable. Must handle field contacts and be 
to organize and direct programs. Some tra 
ling required. Box 1092 


APPLICATION ENGINEER—Leading 
England industrial instrument manuf 
requires several application engineers 
initiative and sales aptitudes. Require 
gineering degree and minimum several 
industrial instrumentation experience. 
salary for right men. Box 1093. 





































































ENGINEERS—lInstrument application 
specification, engineers with six to seven 
experience in application of pneumatic 
electronic instruments in chemical, pet 
ical or petroleum industries. Must be ¢ 
of carrying our instrument application, 
and specification assignments. Engi 
degree required. Southern Ohio Area. 
1099. 


INSTRUMENT °F VELOPMENT ENGI 
—Large eastern chemical industrial 
has opening for an outstanding inst 
engineer with a B.S. or M.S. degree in ¢ 
cal, mechanical or electrical engineering. © 
didate should have a solid backg 
physics. Prefer a few years’ industrial ¢ 
ience. Work involves sufficient knowl 
instruments and their operation to select 
apply these instruments to the measw 
and control of various chemical proc 
Candidate should have sufficient knowledgt 
modify available instruments to meet 
application. Salary and opportunity 
average. Reply should include age, ¢ 
experience, salary requirement and 
Reply to—Box 1100. 


INSTRUMENT APPLICATION ENGINEE® 
Major Instrument Manufacturer has exe 
opportunity in Application Engineering 
partment for graduate Engineer familiar 
instrumentation in Steel and Heat 
Industry. Familiarity with electronic 
tiometers desirable. Man should have 
aptitudes and possess high degree of 
tive. Salary commensurate with ex 
Box 1101 
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unen Henderson, Electro-Chemical Research 


jineering Laboratories 
. ae Milner, The Alltype Valve Co. 
R. D. Serimgeour, Firestone Tire & Rubber 
Co. 


-LA-TEX 
ee L. Dalton, General Dynamics Corp., 
Convair Div. ‘ : ‘ 
Turner L. Hill, American Liberty Oil Co. 
Stanley E. Stephenson, American Liberty Oil 


sane E. Webb, General Dynamics Corp., 
Convair Div. 


TIMORE 
OA lien E. Cloman, Army Chemica! Center 


BLUE RIDGE ; ; 
Clifford H. Nelson, National Advisory Com- 
mittee for Aeronautics 


BOSTON 
Cyril H. Brown, Broger Instrument Sales 


Co., Inc. 

Robert L. Burkhart, General Electric Co. 

James C. Hosken, Arthur D. Little, Inc. 

V. H. Laughner, Modern Materials Handling 

Raymond W. Matthies, General Communica- 
tions Co. 

Bennie Pasquariello, General Electric Co. 

Walter F. Pawlowski, Taylor Instrument 
Companies 

Joseph Petrella, General Electric Co. 

Edward K. Wallace, Ward School Of Elec- 
tronics 

Emmet C. Weber, Raytheon Mfg. Co. 

Isseph L. Weis, General Communications Co. 


CAROLINA-PIEDMONT 
William M. Gilchrist, U. S. Marine Corps Air 
Station, Cherry Point, N. C. 


CENTRAL ILLINOIS 
Harold F, Abendroth, Johnson Service Co. 
F. Hoscheid, Jr., Johnson Service Co. 
William E. Smothers, Caterpillar Tractor Co. 


CENTRAL KEYSTONE 
Jacob W. Reitzel, Armstrong Cork Co. 


CENTRAL OHIO VALLEY 

Raymond J. Southern 
Chemical Corp. 

= C, Clark, Columbia Southern Chemical 


rp. 
— D. Earls, Columbia Southern Chemical 


rp. 
J. Norman Earle, Hope Natural Gas Co. 
E. R. Kerr, Carbide and Carbon Chemicals 


Audia A. Parks, Hope Natural Gas Co. 

Harold F, Pierce, Allied Chemical & Dye 
Corp., National Aniline Div. 

James R. Smith, Union Carbide Co., Electro- 
Metallurgical Div. 

Alexander C. Topolsky, Union Carbide Co., 
Electro-Metallurgical Div. 

J. A. Zimmerman, Columbia Southern Chemi- 
cal Corp. 

CHARLESTON 
—— L, Cook, Carbide & Carbon Chemicals 


J. C. Fulks, Carbide & Carbon Chemicals Co. 
Donald K. Burra, Carbide & Carbon 
Chemicals Co. 


neat A. Laine, Jr., Carbide & Carbon Chem- 


Columbia 


‘o. 
Cure Zatier, Jr., Westvaco Chemical Div. 


ng 

A. Abbott, Standard Oil Co. 
Lester F.Coleman, Argonne National Lab. 
Edgar M. Corson, Jr., Metrotype Corp. 

George F. Graham, Streeter Amet Co. 

Hugh J. MeNelis, Simplex Valve & Meter Co. 

Pat. J. Morrisey, Sola Electric Co. 

Geo, G. Pinney, National Cylinder Gas Co. 


James SF — Nuclear Instrument & 


8. E. Shields, Standard Oil Co. 
Stanley Jr., Panlmatic Co. 
CINCINNATI 
om Egan, Sohio Petroleum Co. 
Richard M. Miller, The Procter & Gamble Co. 
sy —g gh Squires, Joseph E. Seagram & 


D 
Joseph P. Dougherty, Baile 

: ’ y Meter Co. 
Reward L. Gardner, General Tire Chemical 
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George M. Lance, Thompson Products, Inc. 
Vincent J. Paolino, General Electric Co. 


Alvin D. Pendleton, Clevit Brush Develop- 


ment Co. 
Charles A. Prior, The Diamond Alkali Co. 
Winthrop C. Shook, The Bristol Co. 
Robert G. Watson, Republic Steel Corp. 


COLUMBUS 
Ernest O. Doebelin, Ohio State University 
Howard Doelker, Battelle Memoria! Institute 
Henry Esch, Kaiser Aluminum & Chemical 


Corp. 
Alvin M. Hutchison, The Ohio Fuel Gas Co. 
Joseph A. McLellan, Kennecott Titanium De- 
velopment Corp. 


DENVER 
Nordeen H. Taschner, U. S. Army Chemical 


Corp. 
Moody C. Thompson, Jr., National Bureau of 
Standards 


DETROIT 

E, W. Averill, Vacuum Electronic Engineer- 
ing Co. 

Marion L. Bandeen, The Dow Chemical Co. 

Thomas C. Farrell, Jr., Minneapolis-Honey- 
well Regulator Co. 

Walter B. Gorka, Chrysler Tank Plant 

Robert D. Jacobs, The Basic Service Corp. 

Gilbert J. Laile, Revere Corporation of 
Ameria 

Howard W. McKenna, Genera! Motors Corp., 
Research Div. 

Joseph E. Micksch, H. W. Dietert Co., Inc. 

John D. Perrot, Jackson and Church Co. 

William C, Wiley, Bendix Aviation Corp., Re- 
search Laboratories 


EDMONTON 
~— M. Barchard, Canadian Meter Co., 
td. 
George Lopushinsky, Northwestern Utilities, 


td. 
Maurice J. Salm, Barber Engineering & Sup- 
ply Co. 


EASTERN NEW YORK 
Philip W. Marks, Associated Engineers, Inc. 
J. Constant Van Rijn, Rotron Mfg. Co. 


FOX RIVER VALLEY 
Richard Geyer, Charmin Paper Mills 
John P. Rogers, Escanaba Paper Co. 
Richard T. Voelz, Fischer & Porter Co. 


INDIANAPOLIS 
James E. Baize, Allison Div., General Motors 


Corp. 
Lester Stewart, Rock Island Refinery 


KANSAS CITY 
J. H. Whitmore, Hercules Powder Co. 


LOS ANGELES 
Edward R. Anton, Pasadena Steel Treating 


0. 

Paul E. Baloga, California Institute of Tech- 
nology 

Philip D. Bayless, Marquardt Aircraft Co. 

Naum SS. Bers, American Potash & Chemical 


Co. 

James T. Blakistone, Product Associates, Inc. 
. S. Hansen, Servomechanisms, Inc., West- 
ern Division 

Richard W. Hodgson, Northrop Aircraft, Inc. 

Paul F. Johnson, C.E.C. Instruments, Inc. 

John B. Lovick, Electrosonic Engineering Co. 

George J. Maslach, University of California 

Felix G. McGavock, C.E.C. Instruments, Inc. 

George Miller, Librascope, Inc. 

Ezra Mintz, Perlmuth Colman Instrumenta- 
tion 

D. W. Moore, Servomechanisms, Inc., West- 
ern Division 

Eric G. Osterlund, C. F. Braun & Co. 

Felix Owen, North American Aviation, Inc. 

Edwin A. Pecker, Burton Manufacturing Co. 

Stanley J. Strong, Convair Guided Missile 

H. Paul Studt, Aero Instrument Co. 

J. R. Wilson, Daniel Orifice Fitting Co. 


MILWAUKEE 


Paul C. Dolken, Abbott Laboratories 
Russell W. Henke, Badger Meter Mfg. Co. 


MONTREAL 


John Frederick Davis, McGill University & 
Royal Victoria Hospital 

Jens Christian Enevoldsen, Alaska Pine & 
Cellulose, Ltd. 

M. M. Gransden, Canadian Marconi Co. 

Jean Hurtubise, McGill University 

Douglas F. Row, DuPont of Canada 





MUSCLE SHOALS 
Stephen J. Wilke, Allen-Shuff Corp. 


NEW JERSEY 
Joseph P. Addonizio, Beckman Instruments, 


ne. 

Mark A. Clougherty, Socony-Vacuum Oil Co., 
Ine. 

Leo S. Craig, Monmouth Electric Co., Inc. 

Anthony Paul Duffy, American Cyanamid Co. 

Allen A. Kaufman, Monmouth Electric Co., 


Inc. 

Raleigh T. Knapp, Foster Engineering Co. 

Robert H. C. Kunkle, Pennsylvania Power & 
Light Co. 

Jack E. Sauerman, Barber-Colman Co., 
Wheelco Instrument Div. 

Alan P. Sullivan, Cities Service Research & 
Development Co. 

Joseph A. Ur, Foster Engineering Co. 


NEW YORK 
Joseph Bowler, Cyberno Products Co. 
William Brennan, Socony Vacuum Oi] Co., 


Inc. 
L. Neil Brown, Manning, Maxwell & Moore, 


ne. 

Salvatore D’Amico, U. S. Naval Supply Ac- 
tivities 

Edmond J. Dozois, Jr., Chatham Electronics 
Corp. 

Paul W. Douglass, Seth Thomas Clocks 

Franz F. Ehrenhaft, Scanoptic, Inc. 

Lux H. Ewald, Ewald Instruments Co. 

Otto Harry Gruner III, Manning Maxwell & 
Moore, Inc. 

Thomas George Hagan, Grumman Aircraft 

Engineering Corp. 

Jack H. Hata, Okura & Co. 

George C. Johnson, Socony Vacuum Qi! Co., 
Inc. 

Eugene Laper, Servomechanisms, Inc. 

J. D. Lebel, Schlumberger Instrument Co. 

Stanley Littman, Avco Manufacturing Co., 
Lycoming Div. 

Walter Lones, Brookhaven National Labora- 


tory 

Stanley J. Malsky, V. A. Radiotherapy Re- 
searc 

Peter P. Mazzella, N. Y. C. Police Dept. 

Carmine Thomas Merenda, American Ma- 
chine & Foundry Co. 

Kevin P. O’Brien, N. Y. C. Police Dept. 

Francis F. Segesman, Schlumberger Instru- 
ment Co. 

Jehn Alden Settle, Ward School of Elec- 
ronics 

Irv:ag Sucher, Columbia University 

George L. Walker, Simplex Valve & Meter 


Co. 
Robert A. Wallace, Sylvania Electric Prod- 
ucts, Inc. 


NIAGARA FRONTIER 
A. John Amico, Bell Aircraft Corp. 
David J. Fair, Vinson Supply Co. 
Roger H. Mason, Collins Radio Co. 
Carmine A. Master, Bell Aircraft Corp. 
Edwin H. Muehlhause, Lone Star Gas Co. 
Jack W. Rush, Hudson-Rush Co. 
Paul Taylor, E. I. du Pont de Nemours & Co., 


Inc. 
C. F. Turner, Matheison Chemical Corp. 


NORTHEASTERN TENNESSEE 
W. H. Shelburne, North American Rayon 
Corp. 


NORTHERN CALIFORNIA 
Merle O. Evers, Minneapolis-Honeywell Reg- 
ulator Co. 
Richard Gundelfinger, Berkeley Div. of Beck- 
man Instruments, Inc. 
Bruce E. Powell, California Research Corp. 


NORTH TEXAS 
Rowland W. Fritzsche, Kinetrol Co. 


OAK RIDGE 
Robert F. Hyland, Carbide & Carbon Chem- 
icals Co. 
Max Bennett Noggle, Oak Ridge National 
Laboratory 


OGLETHORPE 
F. C. Cook, Brunswick Pulp & Paper Co. 
Abner F. Fluck, West Virginia Pulp & Paper 
Co. 


PADUCAH 
Bobby Gene Smith, Electric Energy, Inc. 


PHILADELPHIA 
Walter G. Abrams, Georgia Tech, Graduate 
Division 
Isaac L. Auerbach, Burroughs Corp. 
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F. W. Ayer, The Mercoid Corp. 
Roland C. Baird, Fairless Works, U. S. Steel 


Corp. 
Charles J. Baldasano, Philip Carey Mfg. Co. 
Laurent A. Beaudry, Minneapolis-Honeywell 
Regulator Co. 
Ralph W. Bergen, Labline, Inc. 
John R. Boehringer, Moore Products Co. 
Raymond Willis Boydston, Films Research 


Corp. 

— Erskine Brown, Catalytic Construction 

0. 

Silvio De Luzio, Schutte & Koerting Co. 

John A. Dillie, Jr., U. S. Steel Corp. 

Henry W. T. Dutton, Drexel Institute of 
Technology 

Walter F. Dydak, Schutte & Koerting Co. 

C. E. Fink, Drexel Institute of Technology 

Edward A. Fiorito, Frankford Arsenal 

William H. Faller, Hercules Powder Co. 

Frank B. Gray, Jr., Leeds & Northrup Co. 

Harris I. Haffner, Schutte & Koerting Co. 

Nelson F. Hertzog, Radio Corporation of 
America 

Edward Gilbert Heupel, Jr., U. S. Steel Corp. 

Joseph Imber, Atlantic Refining Co. 

Rolf Jespersen, International Resistance Co. 

Howard G. Kitt, United Engineers & Con- 
structors, Inc. 

Joseph F. Klein, Leeds & Northrup Co. 

Paul F. Koehler, E. I. duPont de Nemours & 


Co. 

Herbert W. Kreuzburg, Barrett Div., Allied 
Chemical & Dye Corp. 

Walter Y. Leedom, Standard Pressed Steel 


Co. 

Richard R. Leeson, Taylor Fibre Co. 

Thomas M. Loughney, Scintilla Div., Bendix 
Aviation Corp. 

James E. Lyons, Sr., E. I. 
Nemours & Co. 

Carlo Mariani, Jr., Leeds & Northrup Co. 

Charles E. Miller, Leeds & Northrup Co. 

Robert L. Morrison, Conoflow Corp. 

Richard R. Narcini, U. S. Steel Corp. 

Leonard G. Okonski, U. S. Steel Corp. 

Earl Charles Orth, Student Spring Garden 
Institute 

William B. Parker, Jr., Automatic Tempera- 
ture Control Co., Inc. 

Joseph J. Quinn, U. S. Steel Corp. 

Joseph A. Rhodes, Jr., Barrett Div., Allied 
Chemical & Dye Corp. 

William R. Rickards, Jr., United Eng. & 
Const., Inc. 

Henry R. Rivitz, Drexel Institute of Tech- 
nology 

S. Eugene Sall, Temple University 

Jack Marshall Schreiner, U. S. Steel Corp. 

E. Neil Shawhan, Sun Oil Co. 

Arthur E. Smith, Barto] Research Foundation 

Thomas H. F. Smith, Philadelphia College of 
Pharmacy & Science 

Willis K. Stauffer, The Mercoid Corp. 

Robert Kemp Stern, Fischer & Porter Co. 

Robert FP. Stothart, Crescent Insulated Wire 
& Cable Co. 

Charles Joseph Summers, Franklin Sugar Re- 


nery 
S. Clement Swisher, Rohm and Haas Co. 

John Vaden Terry, Faxnis Engineering Corp. 
George C. Thompson, Simplex Valve & Meter 


duPont de 


0. 

Thomas Thurmond, U. S. Government 

James W. Williams, Yarnall-Waring Co. 

ae ae O. Winter, Simplex Valve & Meter 
o. 

Robert W. Wong, Kellett Aircraft Corp. 


PITTSBURGH 
— P. Caywood, Jr., Point Consulting 
Oo. 


John Charles Clayton, Westinghouse Electric 
Corp., Atomic Power Div. 
oe L. Cotter, Jr., Mine Safety Appliances 
oO. 
Andrew Ferencz, Pittsburgh Steel Co. 
Charles B. Hoppa, Westinghouse Electric 
Corp., Atomic Power Div. 
~ A. Jones, Pittsburgh Consolidation Coal 
0. 


Lloyd Mays, Air Reduction Sales Co. 

Gienn B. Meredith, Carnegie Institute of 
Technology 

James H. Sharp, Westinghouse Electric Corp. 

Thomas Uram, American Steel and Wire Co. 

Herbert J. Wolf, The Bristo] Co. 


PRESQUE ISLE 
Maxwell W. Metzner, General Electric Co. 
Eugene T. Warner, Kendall Refining Co. 
RICHLAND 
John Ivar Forsberg, General Electric Co. 
Howard M. Summerell, H. M. Summerell! Co. 
Robert R. Witek, General Electric Co. 


ROCHESTER 


Robert W. Forbush, Eastman Kodak Co. 
— J. Mossien, Bausch & Lomb Optical 


ST. LOUIS 
Roger P. Kipp, The Roger P. Kipp Co. 
Eugene T. Standley, M.D., University of 
Missouri 
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SARNIA 
T. Davidson, Catalytic Construction Co., Ltd. 
Hugo Raymond Holland, Imperial! Oil, Ltd. 
Charles A. McKenzie, Polymer Corp., Ltd. 
R. Morissette, Catalytic Construction Co., 
Ltd. 


SAVANNAH RIVER 
Charles S. Bellamy, E. I. duPont de Nemours 
& Co., Inc. 
Arthur D. Bonwell, E. I. duPont de Nemours 
& Co., Inc. 
Orville E. Montgomery, E. I. duPont de Ne- 
mours & Co., Inc. 
Oluf Nielsen, Reynolds—-Newbery 
Dale S. Opela, Goodyear Atomic Corp. 
S. B. Paysinger, E. I. duPont de Nemours 
& Co., Inc. 
Frank B. Pileggi, E. I. duPont de Nemours 
& Co., Ine. 
C. O. Redd, Jr., E. I. duPont de Nemours & 
Co., Inc. 
Edward A. Reeves, Jr., E. I. duPont de 
Nemours & Co., Inc. 
Charles O. Spencer, Jr., Goodyear Atomic 
Corp. 
Edward O. Unthank, Minneapolis-Honeywell 
Regulator Co. 
W. Joe Warren, E. I. duPont de Nemours & 
Co., Inc. 
SPBATTLE 
Fred K. Bowden, Boeing Aircraft Co. 
Joseph L. Coburn, Fibreboard Products, Inc. 
W. L. Dolgner, Sutherland’s, Inc. 
William R. Elliott, Boeing Aircraft Co. 
Delwyn K. Gowdy, Boeing Aircraft Co. 
Darrell R. Harting, Boeing Aircraft Co. 
Irving W. Hull, Boeing Aircraft Co. 
Julian J. Jonnes, Boeing Aircraft Co. 
Ralph F. Peak, University of Washington 
Robert L. Stoddard, Boeing Aircraft Co. 
W. William Woods, Boeing Aircraft Co. 
SOUTH TEXAS 
William J. Young, Minneapolis-Honeywell 
Regulator Co. 
TAMPA BAY 
George P. Brenner, Air Force Armament 
Center 
TULLAHOMA 
Henry T. Kalb, ARO, Inc. 
K. V. Kratochvil, Phillips Petroleum Co. 
Walter E. Sanders, Rockwell Mfg. Co. 
Edward A. Schrodeck, Douglas Aircraft Co. 
E. R. Smith, Vinson Supply Co. 
TWIN CITIES 
George K. Dalton, Manning, Maxwell & 
Moore, Inc. 
WASHINGTON 
Joseph A. Kuhn, Jr., Surveyor Service Co., 
Inc. 
WAYNE COUNTY 
Richard N. Sheets, Wyandotte Chemicals 
Corp. 
Gene B. Smith, General Motors, Research 


Div. 
Charles Taksony, Jr., Wolverine Tube Div. 


WILMINGTON 

Merrell E. Holmes, Toledo Scale Co. 

Harold J. Moore, E. I. duPont de Nemours 
& Co., Inc. 

Carl B. Mays, E. I. duPont de Nemours & 
Co., Ine. 

Rudolf F. Wild, E. I. duPont de Nemours & 
Co., Ine. 


MEMBERS-AT-LARGE 
Howard F. Anderson, American Brass Co. 
James M. Coleman, General Electric Co. 
Victor M. Diaz-Canales, Puerto Rico Water 

Resources 

William P. Gardner, Foster-Wheeler Corp. 
Leslie H. Pool, Convair 
Henry H. Ziegel 


OBITUARY 
Wi. Birginius Smith 


The Central Keystone Section re- 
grets to announce the passing of W. 
Virginius Smith on October 3, 1954. 
Mr. Smith was a foreman in the Elec- 
trical Department of the Armstrong 
Cork Company. 


Phillip A. Milner 

The Detroit Section regrets to an- 
nounce the sudden death of Phillip A. 
Wilner who was killed in an accident 
on December 10, 1954. Mr. Wilner was 
a Field Engineer in the Sales Depart- 
ment of Consolidated Engineering Cor- 
poration of Detroit, Mich. 











The most interesting thing to 
most people — is other people 


R. E. Byers, a member of the 
Louis Section of the Instrument Soe 
ty of America has been named f 

ager of the 
Memphis Di 

trict Office 
the Bailey Me 

Company 

Cleveland, 0) 

The office is 
cated at 

Hendricks 

Memphis 
Tenn. 
Mr. Byer 

district will 

R. E. Byers clude west 

Tennessee, northern Mississippi 
the complete state of Arkansas. — 

The company also appointed Fy) 
Krusemark, manager of the new D 
las, Texas office, to serve north 
Texas and northwestern Louisiana 


—ISA— 


Robert E. Houlihan, a member 
the Houston Section has been 3 
pointed Vice President of Rawso 
Company, Houston manufacturé 
representatives. 

Mr. Houlihan, a widely-known e 
neer in the Gulf Coast industrial 
has been associated with Mainter 
Engineering Corp., for the past ei 
years as a sales engineer. He han 
the application and sales of mecha 
equipment to the oil and chemical 
dustry, power plants, paper mills 
engineering contractors. 

Mr. Houlihan, a graduate of 
Institute, is a registered Professi 
Engineer and a member of the H 
ton Engineers Club. 


—!ISA— 


CEC Instruments, Inc., a sales 
service subsidiary of Consolidated 
gineering Corp., has_ establish 
Seattle district office and named 
gene D. Pettler as resident field 
neer in charge. The new office’ 
serve Consolidated instrument us 
Washington, Oregon, Idaho, Wyo 
Montana and the Canadian pro 
of British Columbia, Alberta, and? 
katchewan. 

Mr. Pettler, an EE graduat 
Heald Engineering College in 
Francisco, joined CEC Instrumer 
1953 as a field engineer in the We 
regional office at Pasadena, Califon 
He is a member of the Americal 
stitute of Electrical Engineers, 
Military Engineers and the Instrum 
Society of America. 


ISA Jom 
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